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Urrata and Note 

Page io8, line 5, c/ifer attended insert to 

,. 148, „ 5. M 1*474 »*««^ 1*47^ 

., 202, „ 6 from end, /or clerestory rfiarf clearstory 

268, „ 4, /or clearstory read clerestory 

299, » 7 from end, iwser^ half before the thickness 

306, „ I, for panels read haunches 

307, head of table and in second line below table for 88 read '88 

308, head of table /or 88 read 2 

329, line 3, for poles read holes 

338, „ 12, for York read Lincoln 

348, St. Albans. Now that the Lady Chapel is restored to the 
church, the area should stand as 36,720. The length 532 
includes the porch, which has as much right to be included as 
the Galilee of Ely, and more, because it projects into the nave 
below the west window. The external length however is 
8 ft. less than the 556 of Winchester. The nave proper, from 
the west door to the inside west face of the transept, is 280, 
and to St. Cuthbert's screen, across the tenth bay, 203 ; making 
the available nave for service 15,225 sq. ft., its width being 75, 
or rather less than the average width of the choir. The nave of 
Winchester, similarly reckoned to the inner face of the transept 
pillars or clearstory (as it has two aisles), must be 275, and of 
Ely about 260, and York 230. The smaller lengths in the list 
are up to the transept aisles only, which most people would 
call the nave, but it is not a fair comparison with the churches 
which have no such aisles, and where the length of the nav e 
is reckoned up to the tower. 
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CHAPTER L 

AGBEEMENTS WITH ABCHITECTS AND BUILDEBS. 
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tects — K.I.B.A. alleged customs disallowed by law — Quantities— 
Tenders and estimates — Contracts — Proper form of provision for 
alterations and defective work. 

Considering the number of persons who at least once 
in their Kves purchase some experience in building, 
it seems odd that none of them have thought of im- 
parting any of it to their fellow creatures, with the 
benevolent object of saving them from falling into the 
same mistakes and meeting with the same disappoint- 
ments. I do not mean to ignore the existence of 
several useful books on house-building by professional 
architects, nor the multitude of treatises both by 
amateur and professional architects containing theories 
and histories of architecture, and the writers' views 
regarding it artistically. Some of these are very good 
in their way, but it happens not to be the way of 
giving practical information how to avoid legal ox 
structural mistakes. Not can profeB&ioxiaX axdoiV^a^^ 
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Reasons far this Book, 

te expected to look at such queations in the same 
light as those who employ them ; for they have in iact 
opposite interests in some of the questions which arise. 
And so it has come to pass that men who would not 
make a contract for buying or leasing a house worth 
loooi. without legal advice constantly involve them- 
selves in building contracts to an unlimited amount, 
without any security for getting what they want, or 
for having the smallest control over the work in 
either its nature or its cost, or any remedy if it is 
done as ill as possible. Even if a lawyer is consulted 
about the contract he is as likely as not to omit the 
requisite provisions unless be has himself learnt the 
necessity of them by experience. I have actually 
known a right form of contract turned back into a 
■wrong one by a solicitor who evidently knew nothing 
about building and its usual consequences. 

And if the requisite information on these matters 
ia to be given by anybody it can only be by some one 
who has had more than ordinary experience in build- 
ing, with more than ocdiuary taste for mechanical 
details, which are generally less attractive to amateurs 
than the artistic or theoretical side of architecture. I 
happen to be in that position ; for I can remember no 
time when I had not a taate for the practical operations 
of building, long before I had any idea of architecture. 
Afterwards, from one ca,uBe or another, I have been 
building, either for other people or myself, for about 
a quarter of a century, and that not merely in the 
ordinary sense of employing architects and leaving 
them to do as they like, but designing and looking 
after the execution of the work and altogether 
exercising much more control over it than employers 
generally do. 






^^1 My oivii Expedience. 3 

As I have nothing to gain by advertising; myself as 
an architect I may say in justification for my offering 
advice on architecture and building, that I have 
substantially designed sundry churches and other 
buildings of considerable size, viz. : the two Grreat 
Northern Railway churches of St, James Doncaster I 
and the one a mile north of Peterborough, St, Mary's | 
Lichfield, except the tower which had been rebuilt I 
before, St. Chad's Headingley near Leeds, a small j 
church at Cliffe in the East Riding, and Mr. Bass's St. I 
Paul's church at Eurtfln, which is of imusual size for a 1 
modem one; also the Grammar School at Doncaster,.! 
the extension of Lincoln's Inn Library, the tower top J 
of Worcester Cathedral, which had never been finished ] 
in Gothic times, and was formerly of a mean deai 
in brick and plaister ; and a bouse of my own n 
St. Albans covering locxj square yards; besides some t 
smaller buildings not worth mentioning. I mean that 
in all these cases the architects accepted my designs 
and added little or nothing of their own. I do not 
include the great parish church of Doncaster, with 
which I have seen my name more associated than with 
these others, because that was designed in all its 
leading features, and especially its dimensions, by the 
greatest of modem Gothic architects, whom I need not 
name, though some things in it were modified at my 
suggestion, and others added or altered since the 
building. That church was so fully described in my 
Lecture3 on Church buildvng (2nd edition 1856) that 
I shall not refer much to it here, except occasionally 
for illustrating some practical points of construction. 

ArohitoGtnial CompetitioaB. — We had better begin, 
as a man or a committee having a building \/i ^ywA^ 
^^Mout begin, by considering vhat e^.e^'S Va \si!^& S:^ J 



4 Architectural Compedtiotis. 

selecting an architect and plans. For this purpose i 
is generally assiimed that there are, not the proverbia 
three eourseB, but only two very opposite attematives 
one is to put the work at once ioto the hands of somi 
architect who ia recommended either by general repute 
tion or by a friend, subject to your appro^'al of Mi 
plana before you make a contract with a bidlder ; ani 
the other, which is generally adopted by committees 
but very seldom indeed by persons who have onlj 
themselves to please, ia to have an architectural com- 
petition, which committees and corporations and 
Governments flatter themselves or the public will 
produce the best design that can be got. 

The primary object of these architectural competi- 
tions is really to select an architect, whose plans may 
afterwards be modified ia any way that is agreed on, 
just as if he had been selected otherwise ; and there- 
fore we ought to consider the merits of that system first. 
I am afraid it must be ranked among the many things 
in which all the a, priori reasons point one way and 
all experience the other. Those reasons are obviona 
and plausible enough. One would say that the choice 
of one out of many anonymous designs must preveait 
jobbing or selection by favour or influence: that it 
may obtain from some unknown man of genius a 
better design than would be got from any well known 
architect : thus in the famous Foreign Office competi- 
tion in 1857 the first prize was awarded by the judges 
appointed by the Government to a pair of almost un- 
known architects, with what consequences will be seen 
presently. Then again it is said, employing kq 
eminent architect commits you to his favourite style, 
whatever it may be, while seeing other designs might 
convince the judges that it is not the best for the 



^H Reasons for and against them. 

porpose; and you must apparently have a better 
chance of g;etting the best plan by seeing many than 
by having to accept whatever a previously chosen 
architect may give you. 

All this is 80 plausible that it ia no wonder that all 
sorts of public bodies are in the habit of accepting it as 
conclusive. But. experience tells another tale, and it is 
not merely singular but significant, aa I said just now, 
that private persons, who have only themselves to please, 
never act upon it, any more than they select their 
clerks by competitive examination ; and it is notori- 
ous that, however badly some people manage their 
own affairs, they do on the average manage them more 
carefully and economically than public bodies. Indeed 
such bodies, and by a strange anomaly, elected ones 
especially, aje proverbially extravagant in great things 
and stingy in small ones, though here again one would 
expect just the contrary. The fact is that selection 
from a number of anonymous designs is generally a 
mere delusion. The style of all the best architects, 
and of their drawings, is so well known that they 
might as well put their names to them. And we may 
be sure that any architect who has a friend among the 
judges takes good care that the friend knows which is 
his design. Although a pair of comparatively un- 
known architects got the Foreign Office prize in 1857 
from a set of inexperienced judges, it soon came to bo 
understood that the prize was all they were to get, and 
the award was generally considered a mistake. A 
parliamentary comznittfie sat upon it, and the residt 
was that tlie work was entrusted to Sir Gilbert Scott 
by the Government, And then, to complete the story, 
that Government went out and Lord Paliaet'i'tcrei. 
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6 The Foreign Office and the Law Courts. 

to do nothing in the matter without their approval, 
as soon as the session was over he told the architect 
that lie woidd cancel his appointment if he did not 
change the style from that of which he was the ao- 
knowledged master to another in which he had never 
built at all, and so that competition went in every 
way for nothing. And so did another and still greater 
one, viz. : that for the long-expected Law Courts, which 
arose from the oflFer of the Society of Lincoln's Ttiti to 
build new Courts of Equity in 1859 for a guarantee 
of interest on a sum which will probably be exceeded 
by the salaries of the architect and the clerk of the 
works before this job is done. There we had all the 
parade of a great Eoyal Commission, and the publica- 
tion of a blue book of elaborate conditions and in- 
structions, and an exhibition of the designs in a building 
erected for the purpose, and the appointment of a 
sub-committee to choose the best design, of persons 
with as much architectual experience as those who 
awarded the Foreign OflBce prize, and then a decision 
of the Crown and its law officers that these great 
lawyers (as two of the sub-committee were) had exceeded 
their powers by recommending two architects instead 
of one, because they preferred the architecture of one 
and the internal arrangements of the other. And so 
at last the architect was again appointed by the First 
Commissioner of Works, and by an odd coincidence, 
the very same (Lord J. Manners) who had appointed 
the architect for the Foreign Office ten years before, 
as if there had been no competition. 

It is also to be remarked that the commission had 
intimated early in the business that satisfactory internal 
arrangements would be more regarded than external 
appearance : so that in this respect the selection was a 



Bad Effects of Competitions. 

"breach of promise to the competitors. I say this 
without the slightest preference for the desif^ of the 
one who whb aggrieved in this way, but merely as an 
illustration of the unsatisfactory working of competi- 
tions. Nor is the case improved by the fact that even 'I 
the revised plans of the successful competitor were re- \ 
ceived generally by public critics with such a chorus of 
disapproval as no other selected design for a new build- 
ing ever was before. Barry's — or rather Pugin's— 
design for the Houses of Parliament was received with j 
almost universal approval, though the internal arrange-l 
ments and the extravagant cost — about sis times thai 
estimate — afterwards produced the anti-Gothic reactionJ 
which lost us Sir Gr. Scott's fine Gothic design for th&J 
Foreign Office, as just now mentioned. 

Though theoretically a competition is expected to 
give a choice between great and small architects, the 
practical effect of it is often exactly the contrary, and 
in the worst possible way: viz. to exclude the great 
ones altogether, except from very great works; and 
after these experiences they are justly growing shy even 
of them, and will not incur the trouble and expei^e of 
preparing a vast quantity of drawings for the small 
chance of being employed, even if they get the first 
prize. Nor will they work down to the kind of taste 
which they know they have to expect in municipal 
committees and bodies of that kind, who are the 
fondest of architectural competitions. I can only ac- 
count for the badness of all the Law Courts designs by 
supposing that the excitement of a competition throws 
even the best architects off their balance. Those for 
the Albert Memorial were equally bad, or worse. In a 
discussion on the ' Hope of Architecture ' at the Ro^a-l 
iitute of Architects in Decembev 1S7 4 \ %?i.S.i '^^^ 
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8 Fallacies of Competition Drawings^^^^ 

any architect would make me a very different desigst 
I employed him directly from what he would sendii 
for any competition. The President Sir Gilbert Scotl 
most significantly interjected, 'We are obliged.' 

Even if the taste of committees were better than it 
generally is, there is another difficulty which very fe» 
people are aware of, and that Is their inability to judge 
without experience how large the building and its 
parts will look ; that is, with reference to the human 
body, which is the ultimate scale by which it will be 
tested. Indeed architects sometimes deceive them- 
selves in that way. I asked one who sent me some 
plans for a church which I had to judge of, containing 
pillars divided into as many sections vertical and hori- 
zontal aa would have done for a cathedral, if he had 
any idea how high they would be in reality, and he was 
evidently 'b(yi>A. fide surprised when I showed him that 
the capitals would just reach his shoulder. Not long ago 
I had a design for a wooden screen for an internal porch 
sent me, which looked well enough on paper, and had 
been approved by other people, who had never thought 
of trying the actual dimensions of the parts. The result 
waa that I knocked out exactly half the divisions, or 
reduced the parts to half their number. The mistake 
in this case was the more inexcusable, because the 
architect was proposing to add this thing in the modem 
babyhouse style to which he was accustomed, to a 
church of mine in which everything is larger thas 
usual in chiu^ches of that size. 

Pallacies of Drawings. — But though these mistakes 
are often made from mere ignorance, the getting 
up of competition drawings with an appearance of im- 
posing size is by no means the result of ignorance. 
It is managed by various pictorial devices. One of the 
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commonest ia displaying in the foreground a number of 
fine ladies and gentlemen on horse and on foot, looking 
very small compared with the building. Steeples are 
always surrounded by a flight of crows, which are 
evidently designed by their nnmber in the flight and its 
apparent size, to contribute to the grandeur of the 
building, and because rooks notoriously despise all but 
very high trees. If my friend with the many-shafted 
and banded pillars bad drawn a congi-egation in bia 
church, we may be sure be would have kept their heads 
far below the caps of those pillars which would really 
have been hidden by their shoulders, and I am equally 
sure that it would not have been found out by one judge 
in a thousand. It is no wonder that ordinary people 
should be ignorant of all this when so many architects 
ha\'e yet to learn that cutting up a building into little 
bits, which are perceived to be insignificant aa soon as 
you come near them, immediately gives the impression 
of what I called the baby house style to the whole, instead 
of deceiving the eye into the belief that it is large he- 
cause of the multitude of parts, as it does in a drawing. 
Not that I defend the opposite error of making the parts 
gigantic and too few, and so diminishing their due effect, 
of which St. Peter's at Rome and the "Victoria tower 
of the Houses of Parliament are notorious examples ; 
though it is true that that error has a kind of grandeur 
in it, while the other is a misei^able attempt at imposi- 
tion which invariably fails in stone though it too often 
succeeds on paper. 
^ Depth of ShadoTB.— Another, and in fact the com- 
monest of all the fallacies of architectural competition 
pictures is that of showing a false depth of shadows in 
all the recesses in the walls, and so giving an appeai- 
ance of thickness and massivenese to t\\e w^wAe, "sVyOq 
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those who make the pictures thereby show that they 
know the building ought to have, though they must 
know equally well that it lias not, according to the 
working drawings, of which again ordinary judges are 
no judges, and naturally assume the pictorial view to be 
a true one. But I do not impute intentional deceit to 
all who thuB exhibit inconsistent pictorial and working 
drawings; for it is evident that, notwithstanding 
all that baa been written about the importance of depth 
of all the shadow-casting parts of buildings, not merely 
in the Gothic styles but in every other, the majority 
of architects still wilfully ignore it ; and perhaps it is not 
wonderful that they refuse to be taught by writing what 
they apparently cannot see with their eyes in all those 
old buildings which they profess to imitate. I wiE not 
repeat what I said on this subject in my former hook 
on Church Building, beyond this one fact, that I 
persuaded the architect to double the external depths 
which he had at first designed in ail the Doncaster 
church windows, by showing him from bis own books 
that they would then be no deeper than the windows 
in old chiu-ches of the same style. I will however 
refer to what was said, not by an amateur but by a 
professional architect, in a very able book a good 
while ago now, viz. Garbetts RudiTn&ntai-y Treaiiee 
on the Principles of Design in Architecture, one of 
"Weale's Series — now belonging to the publishers of 
this. He says at p. 103, as an illustration of this 
special fallacy of preliminary drawings, that ' the dif- 
ference between the actual depth of the windows in 
the river front alone of the Houses of Parliament and 
the depth shown in the original picture amoimts to not 
s than 112,000 cubic feet of wall ; which {he adds) 
would be enough to make all the difference between 
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a sublime building and a mean one.' Other writers | 

bave spoken to tbe same effect ; but nevertheless the 
architects go on in their stereotyped waj of putting 
Gothic windows twice as near the outside of their walls 
as the inside, while the walls themselves are often only 
half the thickness that they would have been in the 
time and style which they profess to follow. 

Window UulUonB too tMn. — Another cognate trick 
is that of showing massive muUions and window tracery 
in tlie pictorial designs, while the working drawings 
have them mean and thin, sometimes containing not 
half, or even a third of the stone which would be 
guessed at from the pictures. I believe I may say 
that the two Doncaater cburcfaes, which were finished 
together in 1858, were the first modem ones in which 
something like the old proportions of thickness and 
depth were adopted, on my convincing the architect 
from the measures of some similar old chiu-chea that 
they ought to be. I remember the contractor for one of 
them saying that the east window, for which I gave a 
new design, contained twice as much stone as he had 
guessed at from bis experience of what a modem 
window of that size generally would contain. 

FallacioaB Tenders. — But you may ask, is there no 
remedy for all these difficulties and fallacies of compe- 
tition ? For some of them I do not see that there is, 
especially for the unmllingness of good architects to 
contend for prizes awarded by judges whom they know 
to be generally unqualified and incapable of judging 
how their designs will look when translated from 
paper into stone, and who generally select the most ^^^| 
pretentious of all the plans sent in, and the least ^^^| 
likely to be well built for the estimate. I aay mftU. ^^^| 
built, because the mater of the woiat T^ossCuVft ■'^\afi.\a. 
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this respect can always fortify himself with a contzactt 
ready to undertake it, and who will doubtless build i 
flomehow, relying either upon swelling his bill wit 
* extras ' ordered by the architect, and probably neces 
sary to be ordered because they had been omitted il 
the plans and specification, of which the judges under 
stand nothing ; or else upon being allowetf to scam] 
the work. Hence we read of cheap churches falliD( 
down before or soon after they are finished, and wi 
learnt from a bishop's sermon' for rebuilding one ol 
them that that style of work is called 'jerry building,' 
Many contracts are taken solely in rehance on these twfl 
modes of converting' a losing contract into a paying one. 
Fixing Price beforehand. — One of the commonert 
evils of these competitions is that the cost of the 
building is fixed beforehand hy persons who know 
nothing more of the matter than that they have 
been told that a building of the same kind some- 
where else cost, or was contracted for to cost some 
given simi, perhaps not half enough to build it 
properly ; and often they proceed to fix the price withr 
out even that amount of information. A man may 
invite plans for a house to cost anything he likes, for 
the architect can adapt the size to the price; but, 
public buildings generally have not only the price bnt^ 
the required size specified. And then what are com-* 
peting architects to do ? If the committee sent for »i 
single architect and gave him those conditions, he 
would soon tell them whether it was possible or not tOi 
erect such a building properly for such a sum of moneyi 
But competing architects have no opportunity of doin|f 
so : at least any one who does knows it is equivalent to 
losing the job. Consequently there are always "some 
• E'lBhop of Manchester, in SeptomLei 1874. 
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ready to undertake it, and to back up their estimate if 
required by a contractor with a tender ; of which the 
result will be what I described just now. Sometimes 
by way of variety of result, the contractor becomes a 
bankrupt before the work is half done, and leaves the 
committee to finish it as they can. That happened at 
two churches which I have been concerned in building, 
where there were fortunately sureties to a sufElcieDt 
amount, and also at a certain large town hall which 
an architect and a contractor professed to build for 
42,000^,, and which I said would cost twice as much as 
soon as I saw the plans, and which did cost even 
more than that. The corporation who employed them 
had only got securities for 2000Z., and so the loss 
fell upon the town. Tliat had been a case of archi- 
tectural competition, which the two churclies were not. 
Notwithstanding all these drawbacks I know that 
architectural competitions will go on, simply because 
the kind of bodies who adopt them can see all the 
plausible or theoretical advantages, and know nothing 
of the practical disadvantages. I wish I could say that 
even employing a non-competing architect to judge or 
help them is at all certain to produce satisfactory 
results ; though it is doubtless better than having no 
such assistance. The decision of the non-professional 
majority of judges in the Foreign Office competition 
was against that of the professional minority of 
* assessors,' and was found to be indefensible, as I said. 
No decently competent and independent architect 
would be taken in by those pictorial devices which in- 
experienced committee-men or town-councillors have 
no chance of seeing through ; nor, one would think, by 
such estimates as that for the town hall above men- 
tioned. But it so happens that in t\iat case a. Ner^ 
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eminent one was consulted, though not expressly oa 
the eBtimates, and yet he held his tongue about the 
insufficiency of the price, though it was transparent 
to my comparatively small experience. If the corpora- 
tion had been duly warned abont it they would hardly 
have been so stupid aa to be content with security for 
less than 5 per cent, instead of the usual 33. In con- 
sequence of what happened in another place as well as 
there, it ia prudent to stipulate with the independent 
architect so consulted that he is to be paid a fixed sum 
for all the advice that he may give, as to alterations 
and evei-ything, and to resolve that he is on no account 
to be employed aa architect himself ; for I have known 
even that happen after another had been cboseii, 
judiciously or not, npon the competition. 

Conditions for a Competition. — It may be of some 
use to suggest the best conditions that occur to me 
for a competition, though. I by no means pretend that 
they will obviate all the difficulties I have pointed 
out. 

1. Architects willing to compete may send in pLms 

and specifications before to , from whom any 

further information may be obtained. 

2. All except the worlcing drawings of details on a 
larger scale are to be on the scale of ^ in. to a foot, 
and the longest vertical lines in the perspective draw- 
ings are to be on that scale also. Those drawings 
are to be made from as distant a point of view as 
possible (which distorts them less), and there are to be 
no figures or other imaginary objects in the foreground ; 
and they are either all to he or all not be coloured. 
(If some are coloured and others not, it is impossible 
to judge fairly, and the colouring ia generally de- 
ceptive.) All depths of windows, and other shadow- 
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casting parts and _aU thicknesses are to te accurately 
represented in the perspective drawings, and figured 
legihlj on the plans and sections, and all inscriptions 
on the drawings are to he written in plain letters with' 
out Hnes. (There is a class of architects who expect to 
get credit for naediffival taste hy the wretched aifectation 
of writing everything on their drawings illegibly, and 
crossed over with lines. It is no excuse to say that: 
their clerks do it.) 

3. No part of the work that can be defined hy 
drawings or specification is to be provided for by a 
sum of money named in the specification. (This is a 
fruitful source of extras, for the sum named is nearly 
always insufficient for the design which the architect 
proposes when the time comes; so you are leff, to choose 
between a mean looking thing or having to exceed 
the contract. I have known that happen to such 
a large amount in an estimate for carving that the 
committee were obliged to abandon a great deal of it 
altogether ; and even then there was an ' extra ' for 
substituting masonry. I once made an architect to his 
great disgust leave a conspicuous piece of work of the 
mean design which the sum he had fixed would only 
pay for, as a lesson to him ; and there it stood for years, 
until somebody took pity on it and gave a new one. It 
may be allowed in small articles of ironmongery and 
the like, which are not worth specially designing, but 
no further. Things not to be found or made by the 
contractor should not be in the contract at all, such as 
handsome chimney-pieces and other fancy articles which 
the employer means to choose for himself. But that 
will hardly occur in competition designs for committees.) 

4. The plans and specification are to include (ajt- 
cording to local circumstances) al\ necesait^ itBxoa.%e. 
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heating chamber (there are generally separate 
for the heating apparatus), bella (not chiirch 
grates, chimney-pieces (except as above), closets 
shelves, provision for g^a pipes according to Hr minu l 
Btatices, boundary walla and pavement, and everything, 
except furniture, that will be requisite to fit the build* 
ing for its purpose. | 

5. The estimate for the whole is not to exceed 

, but any architect who considers this insufficimJI^ 

for the proper execution of the work required may say 
BO and send in his own estimate either before or witli' 
his plans. (I am aware that this is in, some respecta> 
a dangerous power to give ; but considering how in-^ 
competent most committees are to fix prices before- • 
hand, it is a less evil than making it impossible to g^ 
the work well done.) 

6. The committee will not be bound to accept 
any plan, nor to proceed with any one which they dtf 
accept unless they find that a contractor with sureties 
in one third of the amount of the estimate to be ap^ 
proved by them will undertake it for that sum. 
such contract can be made to their satisfaction, the whole 
proceeding ia to be void and the architect to have 
claim upon them. (The conditions of payment, eithoe 
for drawings or employment, may of course be anything 
they please to announce, subject to the reminder that 
architects will also please themselves whether they will 
compete on those terms, and that the worse they arS 
for them the worse the competitors probably will b« 
But I shall have more to say on that point indepi 
dently of competition.) 

Besponsihility and Powers of Architects. — It 
commonly assumed that the only alternative besides 
a competition is to engage an architect from repn- ^ 
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lion or recommendation ; tell Mm what you want and 
prepared to spend ; and then, as people are in the 
libit of saying, ' throw all the responsibility on him.' 
'henever I hear that proposed I ask the proposer to 
ilain what he thinks he means hy it, and what ia ' 
mode of making an architect responsible for a bad 
ign. The only real meaning of ' throwing all the | 
insibility on the architect ' is that you are to give 
more attention to the plans of the house you are to ■ 
fe in and pay for than if you had nothing to do with 
or else to sit still and see any number of blunders 
itted, which you will either have to submit to for 
rer, or else to pay some other architect for pulling 
house to pieces after it is done, to try and cure them. 
It is impossible however to lay down any rule for the 
loimt of interference which is expedient or likely to 
beneficial to the employer ; no rule could be adapted 
the infinite varieties of knowledge and ignorance. 
it the expediency of interfering more or less is one 
ing, and the right of a man not to be made to pay for 
ig things for him on his own ground contrary to hia 
expressed wishes, is another. Very few people are aware 
that every building contract prepared by an architect 
negatives this right altogether, and that architects dis- 
tinctly deny it. The legal effect of the common form 
of contract is neither more nor less than this : — The con- 
tractor shall build, whatever it is, according to the 
plans for so much naoney ; but the architect may order 
any addition or alteration that he pleases, either before 
or after any of the work is done, without consulting the 
employer and even though he may object ; and the em- 
ployer shall pay for it at a valuation, and shall also pay 
the architect a further percentage for designing it, anA 
further one besides for valuing it, unlesa aome QH^e.i 
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valuer is employed and paid, which is as bad. It wi 
in that way that the Houses of Parliament were madet 
cost six times the original estimate, notwithstanding al 
the work was done by contract. And in that way man 
a country gentleman has laid the foundation of his mi 
with the foundation of his house. 

This doctrine of unlimited submission of the em 
ployer to his architect is avowed without disguise in th 
latest architectural books. The author of the ' Choio 
of a Dwelling ' doubtless knew that he expressed tb 
opinion of his fraternity in saying : — ' After the plan 
are settled and the work conmienced it must be di» 
tinctly understood that the " client" yields himself ahso- 
lutely to his professional adviser.' If architects imagim 
that by calling their employers * clients' (as some trade» 
men now call their customers when speaking of them 
though they take good care to call them 'patrons' whs 
asking for their patronage) they are vpso facto dfr 
monstrating the duty of ' yielding absolutely to theii 
professional adviser,' they are very much mistaken, i 
client can stop his lawyer from proceeding a day longa 
than he likes, or from taking any step that he objectf 
to, or discharge him in a moment. And it was decided 
in a famous case that even when the counsel in Couii 
sees that the case is going against his client he maj 
not save him by a compromise against his will. TIm 
analogy fails in other ways besides, as analogies gene- 
rally do, except in the hands of a few great masters ol 
the art of reasoning, such as Bishop Butler and Ardi' 
bishop Whately. 

The same doctrine of submission was moreover laid 
down with peculiar emphasis from the chair of the 
Eoyal Institute of British Architects at their annual 
meeting in 1 87 1, when the president of the year said 
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that although he, like nearly everybody else, was far 
from approving the published design for the Law 
Courts, yet he considered it the duty of the nation 
to yield itself absolutely to Mr. Street now that he 
had been entrusted with the work. On which it is 
at least amusing to remark, that the nation, through 
its official representative the First Commissioner of 
Works, had just then compelled Mr. Street and all 
the other architects employed by the Government 
to submit to terms of exactly the contrary kind, which 
I will give presently : for which Mr. Ayrton certainly 
deserved the gratitude of the public, not merely as to 
the public works, but because the doctrine of the 
supremacy of the architect to his employer is now 
exploded, by the acquiescence of all the leaders of the 
profession in Mr. Ayrton's terms. 

I am glad to see that the president of the rival 
' Architectural Association ' preached a more sensible 
doctrine than that which seems to prevail at the 
R.I.B.A., in his address in November 1875. For he is 
reported to have said : — ' No architect has any right to 
insist on his client adopting his theories in matters of 
taste ; and if it is found impossible for them to agree, it 
would be far more discreet, and show a nobler spirit, for 
the architect to comply with the wishes of his client 
than to force upon him a work which will always be a 
source of vexation and annoyance. This is a hard doc- 
trine . . . but I commend the practice to all who wish 
to maintain the standard of the profession.' 

It must not however be supposed that the E.I.B.A. 

doctrine of the supremacy of the architect will vanish 

unless employers guard themselves against it, as the 

Government has done at last. If you ask an architect 

in the usual careless unconditional way to mak<& -^^axi'^^iorsi 
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you according to such deacription as you give him of yi 
wants, it isby no means certain that youcan reject them 
merely because you are not satisfied with them, pro- 
vided he has followed your instructions in his own way. , 
Any prudent man will stipulate in his first letter to the I 
architect to the same effect as in Article 6 of the ) 
competition terms at p. 16. On the other hand, if i 
you decline to go on after approving the plans, or make I 
merely frivolous or evasive objections to them, the { 
architect has a right, both morally and legally, to be 
paid for them, either at the usual rate of 2\ per cent, 
on hia estimate, or whatever fixed sum may have been 
agreed on beforehand for plans alone, if he is employed 
to do no more. 

That is the first stage of the business. The more 
serious one comes afterwards ; for the form of contract 
with the builder, as it is invariably drawn by architects, 
enables them to override the very plans you have ap- 
proved, to omit the things you most particularly insisted 
on, and to insert things you particularly objected to, and 
in short to treat your suggestions as if you were a stranger 
ofifering an amateur opinion. I do not mean to say 
that this kind of proceeding is in one sense common ; 
but I have too frequently heard complaints of it ; and 
I myself heard an architect tell a committee, who 
found out when it was too late, as they bad all been 
absent for three months, that he had vmordnr&i some- 
thing which he had inserted in the specification with 
a sketch of it by their particular desire, that ' he had 
never intended it to be done' I have the satisfac- 
tion of adding that it closed his connexion with that 
public body, which has been building ever since. And 
though that case was probably unique in the coolness of 
the avowal it was not unique in other respects ; and at any 
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rate it shows what may be done under the common form 
of contract with the builder. I shall give the proper 
form to prevent it when we come to that afterwards. 

Any architect who does not choose to be employed 
except on the terms of being absolute as to alterations 
has only to say so, and if the employer chooses to con- 
sent he will have no right to complain afterwards. 
Architects themselves have very diflferent theories on 
the point ; varpng in all degrees, from complete in- 
difference about enforcing their own taste, so long as the 
employer does not require what is impossible or unsafe 
to build, as ignorant ones will do sometimes, up to the 
theory of ^absolute submission to the professional 
adviser.' Some very properly make it a rule never to 
order alterations without consulting their employer. 
One who has done a good deal of church building once 
said to me, ' I have nothing to do with high church or 
low church : my business is to design what people want, 
as far as I can ; if they will not take my advice that is 
their business.' Others not only treat suggestions with 
contempt but think they are to dictate on ecclesiology 
as well as architecture. Indeed it has answered admir- 
ably to some of them to get the character of having 
' sound (which means high) church views ' : people have 
taken for granted that such professors of orthodoxy must 
understand church building better than those who only 
profess architecture, though I cannot say that the 
results support the theory. 

I conclude this part of the subject with a story 
which was told me by one of the actors in it. An archi- 
tect who wanted to alter a bishop's Palace according to 
his own taste rather than the owner's convenience said 
to him, ^You know the maxim, Cuilibet in arte sua 
credendum.' ' Yes,' answered the bishop, ' andixi^ «rt» \^ 
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living in this house and knowing what I want.' On tb 
same saying being used to Lord Chancellor Westbur] 
he answered in his bland way, ' No, that is not tb 
true reading : it is, Guilibet in arte sua perito ere 
dendum.' 

Agreements with Architects. — Until a few years ag( 
tliere was no need to make any preliminary arrange- 
ment with an architect as to the sum he was to Ix 
paid, because there was one universally understooo 
rule, that it was to be 5 per cent, on the cost of tin 
works executed from his design and under his superin- 
tendence, besides his actual travelling expenses, and 2^ 
per cent, for plans and specification if the work was not 
executed under his superintendence. It is true that 
the percentage system is a very bad one in a variety ol 
ways, sometimes unjust to one side and sometimes to 
the other, and producing different results according to 
mere local accidents, and giving constant support to the 
common charge against architects of exceeding their 
estimates for the sake of the extra percentage, which 
is frequently unjust; though there is no doubt that 
they often do omit many things in the plans which 
they know will be wanted, while the employer for want 
of experience does not. Neither is there any necessary 
relation between the trouble which a building takes to 
design and its cost, as is evident on the least considera- 
tion. But for a long time architects preferred to 'take 
the rough with the smooth,' and the advantage of its 
simplicity and being universally understood was con- 
sidered sufficient to maintain the rule. 

At last however they became dissatisfied, and claimed 
to vary it, in their own favour, in a variety of cases ; and 
in 1862 the B.I.B.A., which is the oldest of several vo- 
luntary associations of architects, printed a paper called 
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Professional Practice amd Charges of Architects^ 
containing two folio pages of suggestions for increased 
charges, all on the percentage system, with an intimation 
that the 5 per cent, might be reduced in the single case 
of a number of houses from the same design. In 1872 
they issued a revised edition of it, after some disputes 
with the Grovernment and a trial at law, about the right 
to payment without giving up the plans, the architect 
pleading that by the custom of the profession the em- 
ployer had no right to them. The decision of the Court 
of Exchequer throws some light on the right of a pro- 
fessional association to invent new rules and set them 
up as an established custom binding on everybody else. 
The judges said that such an attempt to supersede the 
common law, by what the Times called Hhe private code 
of a highly respectable trades imion,' was ' contrary to 
reason, good sense, and justice, impossible, suicidal, 
cutting its own throat by its absurdity as soon as it 
was produced.' * Notwithstanding this tolerably clear 
language the E.I.B.A. actually say in their revised 
edition of 1872 that 'no authoritative decision on the 
point (of the ownership of drawings paid for) has yet 
been given.' What they mean, I confess I don't know, 

* Eddy V. McGowatif reported in the newspapers of 17 November, 
1870, but not in the Law Reports^ I suppose because the point was too 
dear among lawyers to be worth reporting. Though it is necessary, 
f:>r the practical objects of this book, to criticise the official acts 
of the E.I.B.A., and to speak of them according to law, I desire to 
acknowledge the courtesy I have always received from them, in being 
invited to special discussions, and to read papers on subjects to 
which I was known to have paid some attention. I doubt however 
whether they did wisely in converting it some years ago into a 
strictly professional association, from the more general one which it 
once was. It seems that the Council, or a Committee, actually proposed 
lately to give it a still more commercial character, by making it a 
combination of architects and builders. 



fortsi T 



I 



24 Architects' 

and I doubt if they do ; bait they prudently add, for 
information of their bretliren, that ' it is desirable to 
have a distinct understanding with the employer,' as no 
doubt it is if they wish to override the law and keep the 
drawings they are paid for. 

It is no business of mine to reprint this ' private 
code ' for them ; nor am I disposed to give it even 
that amount of recognition ; nor to criticise any of the 
twenty-tliree rules contained in it, however tempting it 
may be. But when architects and other writers of 
books under the patronage of the K.I.B.A. tell uh that 
it is calculated to prevent disputes, and that people 
may learn what they are to pay their architects in every 
possible contingency by buying it for 31^. at their house 
in Conduit Street, I feel bound to answer as a lawyer 
that it is nothing of the kind, but the direct contrary ; 
and to warn employers that all that can be deduced 
from it is that ' 5 per cent, on the cost of the work 
executed from the architect's design ' is the very least 
that they will have to pay, in the absence of some 
special agreement, and that the maximum may be 10 
per cent., and sometimes more. I have known that and 
more charged, and sometimes paid with grumbling, and 
sometimes properly refused because no notice had been 
given of the intention to charge more than the long 
established 5 per cent,, which architects have over and 
over again sworn t*> be the rule when somebody has 
objected to it. 

Since this was in type I am glad to see that Mr. 
Surges, an eminent member of the R.I.B.A. Council, 
says, in an Address to the Architectural Association, that 
the R.I.B.A. rules have been misunderstood, and only 
meant that 5 per cent, was the established charge where 
no other special bargain had been made, and that they 
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had not the least intention of acting as a Trades 
Union to interfere with the discretion of architects in 
making any bargain they pleased, according to the nature 
of the work to be done. That is so fer satisfactory ; 
but it is obvious that if that was all they meant at first, 
they would never have issued such a paper ; and further, 
that the sooner they bum all the copies of it the better, 
instead of going on revising and selling it for 3d., and 
writing in various books that it informs employers what 
they will have to pay architects under all circumstances ; 
which it actually does in none, either with or without 
Mr, Burges's explanation. 

The case therefore now stands thus : every employer 
who has not already had a dispute believes that 5 per 
cent, on the cost of the building (and actual travelling 
expenses) is all that he wiU have to pay his architect ; 
but every architect believes, because he is told by this 
' highly respectable trades imion,' that he has a right 
to throw that rule over if he chooses, and to charge a 
great deal more in a variety of contingencies, some of 
which are almost sure to occur in every building above 
the commonest kind, and that, without having given 
any notice of his intention so to do. This is quite 
enough by itself to prove the expediency of having a 
definite agreement at first. It is easy to talk about bar- 
gaining for terms beforehand being disagreeable. Disput- 
ing afterwards is ten times more so ; and it is quite clear 
now that you have no security against disputes unless 
you do agree beforehand. Moreover the architects 
themselves have at last given up the point. That new 
arrangement with the Commissioners of Works which I 
spoke of, expressly repudiates this K.I.B.A. code or any 
other which they may set up, and the percentage 
principle altogether, and states that 't\ie ^.iCi\i\\fc<i>S^ 
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remuneration shall be a fixed sum to be agreed on b^- 
ftH^ehand.^ The architect himself must be the best 
judge of the amount of trouble the work will involve, 
which has no sort of constant relation to the cost, as 
their own code admitted ; and it certainly can be no 
liardship on him to invite him to name his charge be- 
forehand according to his own estimate of the quantify 
and value of his time, and then the employer may agree 
to it or not as he pleases. Architects are particularly 
fond of calling themselves Artists, and artists name 
their charges beforehand for pictures and statues made 
to order. The leaders of the profession having now 
adopted that arrangement with their largest employer, 
the public, any others are, and I know consider them- 
selves, as Mr. Burges says, at liberty to do the same, 
and agree to any terms they like. The Government 
arrangement may be improved in some minor points, 
but it is generally so good that I give the substance of 
it here. 

I will put A. for architect and C. for commissioners, 
or a committee, and omit superfluous words. 

1. The A. will prepare sketch-plans, elevations, and 
sections of the intended building, having regard to the 
proposed cost, so that a contract might be made for it 
including fixtures and fittings, warming, ventilating, 
lighting, boundary fences, lodges, and every other work 
necessary to render the building fit for occupation, 
except furniture, for the proposed amount. 

2. If the C. abandon the intention of executing the 
building the A. shall be entitled to a sum to be fiaed 
beforehand, and to the return of his sketches (but see 
6 and 12). 

3. If the sketches are approved, with or without 
modifications, and the C. desire to proceed, the A* 
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shall by a day to be named prepare working drawings 
and specifications for competition by builders. 

4. The drawings and specifications shall be fuU and 
complete so as to enable the C. to enter into a con- 
tract with a responsible builder. 

5. If the most approved tender exceeds the amount 
proposed the A. shall, if required by the C, revise his 
plans so as to bring the expenditure within the pre- 
scribed limit. 

6. The plans and the documents relating to the 
works shall be the property of the C. (i.e, at once, not 
merely after the work is done) and the A. shall make at 
his own expense all copies of them necessary for the 
conduct of the works. 

7 and 8 are merely formal as to certificates and 
clerk of the works. 

9. The A. will be at liberty to vary architectural 
details, provided such variations do not involve extra 
costj but shall on no account inciu: any increased 
expenditure without sanction of the C. in writing. 
(See notes on this afterwards ; it is defective as it 
stands.) 

10. If any additional or substituted works become 
necessary during the execution the A. shall furnish the 
plans &c. as soon as possible. 

1 1. The A.'s remuneration shall be a fixed sura to 
he agreed on beforehand ; and one third of it shall be 
paid to him on the execution of the contract ; another 
third when half the contract price has been paid to the 
builder, and the rest when the last payment has been 
made to the builder. 

12. If after working drawings have been made the 
C. do not proceed, the A. shall be entitled to a fixed 
sum to be agreed beforehand, and the plaxvA &e.* ^^^ 



aS Government Agreetneni with Architeci 

belong to the C, Or if they proceed only with a pari; 
of the works the A. shall be entitled to a proportionat* 
paxt of the remuneration mentioned in ( 1 1 ) in addition 
to a proportionate part of the sum mentioned in this 
article in respect to the works abandoned. 

13. The A. ahall be entitled to nothing more excep' 
for alterations and additions made by the wiitt^i 
authority of the C, 

14. In that case he shall be entitled to such in- 
creased remuneration as may be agreed on, or deter^ 
mined by arbitration. (The latter mode will probably 
cost more than the sum in dispute and is a very bad one, 
even with 16, which is inapplicable generally.) 

15. If the A. becomes incapacitated or dies he or 
his representatives shall hand over to the C. all plana 
and papers relating to the works, and shall be entitled 
to such equitable proportion of the unpaid part of the 
said remuneration as may be agreed on. 

16. Disputes to be settled by an arbitrator op- 
pcnnted by the Treasury. 

17. No rules of the R.LB.A. or any other society to 
be held binding on the C. (This is ' ex abundant!,' 
since the whole agreement is opposed to the whole 
principle of those rules.) 

Travelling Expensea. — After this complete abandon- 
ment of their own code it is out of the question for 
architects to profess to be bound by professional etiquette 
or otherwise to follow it ; and at any rate I advise every 
employer to reject it utterly as a mere foundation 
for disputes and lawsuits, if it is sent to him. Some 
of the clauses in the Government form are however 
not the best, and it is in some respects imperfect, 
though the basis of it is right. It contains no provision 
about travelling expenses, which are not an unfrequent 
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subject of dispute with some architects. Of course 
actual travelling expenses should be paid, and it would 
be very unwise to deter the architect from coming often 
enough by not agreeing to pay them. On the other 
hand I have the highest authority among architects 
for saying that no more than the actual expenses should 
be charged ; first because it is unwise for the architects 
themselves to weight the diflFerence of distance with 
more than is absolutely necessary, and secondly because 
they are not paid by time but by percentage, or by 
a fixed sum, in which they can take the distance into 
account if they like. Yet I have known a charge 
amounting to nearly i per cent, more than the 5 at- 
tempted on a large job, under the pretence of payment 
for time in addition to the cost of the journeys. I advise 
everybody therefore to have a distinct agreement that 
the pajrment for superintendence, whatever it may be, is 
to include everything except actual travelling expenses. 
Alterations. — Another frequent subject of dispute is 
alterations, for which aU sorts of charges are sometimes ' 
made. This also should be guarded against before- 
hand; and inasmuch as alterations always mean ad- 
ditions in some form or other, it is unreasonable to 
charge, as they sometimes do, first for the things omitted 
and afterwards for those substituted, especially as the 
architect need not imdertake any large alteration with- 
out stipulating for a further payment, according to 
§§ 13, 14 of the Government form, though (as I said) I 
warn everybody against arbitrations, and there is no 
occasion for it there. I myself see no harm in agreeing 
to pay 5 per cent, on the amount paid to the contractor 
beyond the contract sum for any further works designed 
and superintended by the architect, at the request of 
the employer, and in accordance with the provision of 
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the builder's contract for alterations which I i 
give afterwards. On the other hand it is true that jt — 3 
every large work there are sure to he alterations, aa(5B 
they ought to be reckoned on as almost certain inci — 
dents from the first, and whatever sum is agreed ora. 
beforehand ought to carry them, unless they reacli 
an unusual magnitude, and then the architect has 
only to require a special agreement for them ; so 
that there need be no injustice or disappointment to 
either side. 

§ 1 5 of the Grovemment form is insufficient, and 
I recommend a more definite stipulation such as 
this ; — ' If the architect dies or becomes incapacitated 
or ceases to be employed, he shall be entitled to what- 
ever sum has been agreed on for the working drawings 
in case the work had been abandoned, and also to z\ 
per cent, on the value of the work executed under his 
superintendence, and certified by him,' I have myself 
made an agreement in that way. Even then you would 
probably find it difficult to get the work carried on by 
anew architect for the difference between the total sum 
originally agreed on and what would thus have to be 
paid to the outgoing architect or his executors; but 
that is a fatality which cannot be prevented. I have 
seen a contract with the builder prepared by one of 
the most popular ecclesiastical architects, I suppose in 
hia usual form, which actually made it impossible to 
get rid of him by anything short of tliat fatality which 
no man can resist. For the contractor was to do, 
and the employer was to pay for, everything the archi- 
tect might order on that work during hia life. And 
this, involving thousauda of pounds, had been signed 
by a clergyman who would not have signed a lease of 
a house without legal advice, on the authority of the 
arebiteet timaelf. 
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^ ^ Ami proof of the necessity for a distinct agree- 
ment ^th the architect (besides a proper one with the 
contractor) I have known one "case myself and have been 
told of others, where architects charged their percent- 
age not only on the cost of the work designed and 
superintended by them, but on a quantity of other 
toigs of the nature of furniture which they had no- 
thing to do with. It is true that in the case I know of 
nijBelf the charge was not paid, but in others I believe 
it has been from imwillingness to engage in lawsuits. 
Jfot that such attempts are common : but it is evidently 
pnident to make them impossible. 

Qnantities. — Before we consider the tenders and 
the contract there is another intermediate element or 
document, which in modem times has assumed great 
importance, though the employer generally knows 
nothing of it, nor (be it remembered) is it any part of 
the contract legally, and nothing but confusion arises 
from recognising it as such, though it may sometimes 
be referred to for information. That is the bill of 
quantities, of every kind of work throughout the build- 
ing. Formerly contractors used to tender from such 
rough estimates as their own experience enabled them 
to make: and I don't know that they were wider apart 
than they sometimes are now with the quantities found 
for them. The vagueness of the old contracts which 
have been preserveii, for King's College Chapel for 
instance and some others, would alarm an architect or 
a contractor now. And yet we see how their work was 
done. But now, under the keenness of competition, 
they have every inch of section of mouldings measured 
from the plans: the contractor wants to know exactly how 
many bricks will be required, even whentheyare reckoned 
by millions ; and an eighth of an inch thickness in a 
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board is claimed as an extra if it baa not been" 
and the architect or hia quantity-taker will be blamed, 
and somehow or other an attempt will be made to get 
it out of the employer if the contractor finds he has 
1 too little quantities given him for anything, even 
though he may have bad too much for others. That 
is no imaginary case, for 1 once had a dispute of that 
kind referred to me. The architect satisfied me that 
the contractor's claim was unfounded. For that reaaon 
I advise employers not to let the quantities be taken by 
anyone who can be made out to be tbeir agent, nor to 
recognise them in any way, except as after-mentioned 
with reference to a schedule of prices for extras. In 
e cases quantities are given avowedly excessive, to 
enable the architect to make additions : which is wrong. 
The usual practice is for the quantities to be taken 
either by the architect himself, if he is not above it, 
or one of his clerks acting independently, or by some 
still more independent measurer agreed on by the 
builders who wish to contract; and the one whose 
t-ender is accepted pays him, all of them of couree 
having added the charge to their tenders, which is 
usually l^ per cent, on the lowest tender ; but each man 
must treat it as '0\\ on his own as he does not know the 
others. I believe architects generally take care not to 
guarantee the accuracy of their quantities. The first 
edition of the E.I.B.A code in 1862 actually prohibited 
them from taking out quantities, but they were obliged 
to give that up, especially in the country : and the 
later one of 1S72 expressly sanctioned it, but with the 
very objectionable addition of bringing in the responsi- 
bility of the employer, by suggesting that he should 
pay the architect directly for it, instead of paying 
through the contractor indirectly as above. It should 
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be understood also, that, unless there is some agreement 
to the contrary, the employer is liable to pay the 
quantity-taker if he does not proceed with the work 
after the tenders have been got. 

In that case, by the bye, of tenders being sent in, 

the revised code of the fi.I.B.A. told the architects 

\ they may charge another half per cent, in addition to 

the established 2\ ; i.e. a further \ool. on a 20,(XK)i. 

j building for receiving half a dozen tenders by the post. 

What do they think the Court of Exchequer would say 

to their attempt to set up such a ' custom ' as that, by 

private agreement, not with their employers but among 

themselves ? 

A little legal light was thrown on the quantity 
question in an action brought by a taker-out of quan- 
tities in a case where no tender had been accepted, 
as reported in the Tvmea of 8 February 1875. He 
claimed 2^ per cent, on the lowest tender, and alleged 
that to be the customary charge. But Mr. Justice 
Quain pronounced such a custom imreasonable, and the 
builder who was employed gave evidence that i^ per 
cent, was the real custom of the trade, and that was all 
the plaintiff got : another judicial condemnation of these 
attempts to make new customs, which architects seem 
unable to perceive is an ipso facto contradiction in terms. 
Schedules of Prices. — Contracts are sometimes taken 
upon what is called a schedule of prices, which means 
a contract to do whatever quantity of every specified 
kind of work is prescribed by the architect — or the 
employer, if he is allowed a voice in his own affairs — 
at such and such prices. No sensible man however 
will let the contract be solely on that footing, as it 
gives him no idea of even the least that he may have 
to pay. The contract ought to be, as usual, for a 
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certain sum for the work indicated in the plans and spe- 
cification ; hut it is useful and may prevent disputes, to 
have a schedule of prices for extras, which should be 
the prices which the contractor has put upon the res- 
pective kinds of work in the plans for Ma own calcula- 
tion of the total amount. In that case you pay for the 
estras as you would have done if they had been origi- 
nally in the plans, which of couiee is fair to both sides. 
But care should be taken that omissions are not calcu- 
lated without builder's profit and additions with it, as 
I am sure they very often are if you do not make a 
bargain for them when they are ordered, I have often 
said that whether you turn a window into blank wall 
or a wall into a window it is certain to be claimed for 
as an extra, if you leave it to he settled afterwards, 

Tenders. — These are sometimes loosely called 
' estimates,' which are, properly speaking, only the 
architect's or builder's opinion of what the lowest 
tender will be. The real causes of the proverbial excess 
of coat over estimates are, firet, that the plans and speci- 
fication seldom comprise all that they ought to do ; 
and secondly, because alterations are required either 
to cure mistakes ajid omissiona which become evident 
as the work goes on, or to meet the wishes of the em- 
ployer, and very often to please the taste of the archi- 
tect only, I confess myself unable to let any building 
of considerable size go on without seeing things 
that I wish to add or to improve, though I always 
avoid pulling to pieces work aheady done, unless it is 
absolutely necessary. Architects are therefore often 
blamed unjustly for their estimates being exceeded, 
thoufjh very often justly. It all depends on whether 
the alterations have been caused by themselves, includ- 
ing the correction of their own mistakes, or by their 
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employers wanting something more than they originally 
intended. 

Tenders proper are the oflFers of the builders to do 
the work for a certain sum. And care should be taken 
never to accept them absolutely, but only conditionally 
on the builder being ready to sign a contract in the 
form prescribed, and also to find sureties to be approved 
by the employer (if it is thought necessary) for an 
amount equal to one third of the tender, or something 
less in very large works. With great contractors of 
established reputation sureties are seldom insisted on : 
but with others I can say from experience that it is 
most essential. The contractors for two of the churches 
I have mentioned became bankrupt before the work 
was half done, besides several others that I know of, 
uid the work was finished by the sureties. I have 
Edready mentioned what happened with a large town 
liall for want of suflScient sureties, not to mention 
smaller works. Somehow it seems impossible to get a 
half-finished job taken up by fresh contractors without 
Loss ; and it is worse still to finish it without a contract, 
which I have seen done more than once at an enormous 
cost. In another case of my own the lowest tenderer 
was imable to find sureties, for which he had various ex- 
cuses, and was evidently without the capital necessary 
for such a job. Unless a contractor can afford to allow 
the usual 20 per cent, on the value of the work done 
from time to time to be kept back till the end, he is 
anfit to be trusted with it, subject to the qualification 
I shall state afterwards as to large contracts. And even 
that is not suflScient to dispense with security, except 
for builders of established position. 

I have often been surprised to find that contractors 
will not take the trouble to read the form of contract 
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if tliere in one left for them to read with the Epecifie»' 
tion. They are firmly imbued with the idea that all con-. 
tracts are and must he what I said at p. 17 that those 
drawn by architects always are. And when they find 
on coming to sign that it is not, they immediately take 
alarm and fancy that there is some trick in it and 
sometimes coolly write to desire you to alter it to the 
usual form, even after their tender has been condition- 
ally accepted. At the same time, when they have taken 
the trouhle to understand the form that I shall give 
presently, with the help of their own lawyers, they 
have always seen that it is fair, and only designed 
to protect the employer from being overridden by 
the architect and to secure proper esecution of the 
work which he himself wants. I have never known a 
contractor whose tender was conditionally accepted 
throw up the job rather than take it on these terms, 
when he took the trouble to understand them. All I 
am saying for the present is, that if you accept any 
tender unconditionally you will probably fiud that you 
have thereby made a very bad kind of contract with- 
out knowing it. Also in advertising or sending for 
tenders it is usual and prudent to say that you do not 
pledge yourself to accept the lowest, or any tender. 
There may be very good reasons for accepting one not 
quite the lowest. Generally large builders of reputation 
are preferable to small ones, especially for Jarge jobs. 

In private contracts only a moderate nimiber of 
builders selected by the architect are generally invited 
to tender, but in public ones they are generally un- 
limited and merely invited by advertisement. The 
latter plan evidently needs still more caution in accept- 
ing the lowest tender and requiring sureties, for the 
great builders are hardly ever in such cases the lowest. 



Contract with Builder. 37 

On the other hand, if the number invited is very small 
there is a risk of their finding out who they are and 
combining. It is evident that architects' clerks are not 
impenetrable, for the tenders even for private houses 
get somehow into the architectural newspapers, some- 
times to the surprise of the architects themselves. 

The Contract — The following is the form of contract 
which has been used, with small variations, in all the 
buildings which I have had to do with, including the 
recent ones at Lincoln's Inn. I give it in the foim for 
a building firm and a committee ; for a single builder 
or employer it will be rather simpler. 

This agreement made the day of 

between X and Y of builders 




hereinafter called the contractors of one 
part and A B and C hereinafter called 
the committee of the other part Witnesseth that for 
the consideration hereinafter stated the said X and 
T for themselves and each of their executors and 
administrators covenant and agree with the committee 
their executors and administrators as follows : 

1. The contractors will build and complete within 

months from the time when they are put in 

possession of the ground for the sum of £ a 

[chiu"ch] at iT in the county of M according to the 
plans and specification and directions from time to 
time of P the architect or such other architect as 
may from time to time be employed by the committee 
including all things which in the opinion of the archi- 
tect may fairly be inferred from such plans and specifi- 
cation to be intended without being actually specified. 

2. The contractors shall also execute all such 
alterations and additional works as shall be ordered 
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by the architect with the conBent of the committee « 
by the committee. But if the contractors shall be of 
opinion that any such alteration or addition will cause 
additional expense they shall not be bound to execute 
the same without an order in writing from the com- 
mittee stating the price which i% either agreed on or 
certified bythe architect as the proper sum to be allowed 
for the same after giving credit for the value of any 
omissions which have been ordered and such order shall 
state alao the extension of time (if any) which is to be 
granted by reason thereof. And neither the coutractors 
nor any sub-contractor under them shall be entitled to 
recover from the committee or any member thereof any 

more than the said sum of & together with the 

amount of the sums contained in all such orders as last 
aforesaid nor shall this clause be held to have been 
waived in conaequence of anything to be done by the 
committee or any member thereof except as esprws 
waiver in writing and then only as to the particular 
things included therein. The contractors shall if re- 
quired for the valuation of extras produce the bill of 
quantities with the prices attached thereto on which 
their tender was based, see p. 34. 

3. The contractors shall follow the directions of the 
architect in all respects and of the clerk of the works in 
his absence subject to the last preceding clause but 
neither of them shall be considered for any purpose the 
agent of the committee nor have any power to act con- 
trary to their directions. And the whole of the work 
shall be done to the satisfaction of the architect. But 
the passing or certifying of any work by the clerk of 
the works or by the architect himself shall not exempt 
the contractors from liability to replace the same if it 
be afterwards discovered to have been done ill or not 
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according to the plans and specification either in execu- 
tion or materials. 

4. If anything shall be discovered to have been 
done in an inferior way or contrary to the specification 
or plans and especially (but without prejudice to any 
other questions) if any masonry or wood-work shrinks 
cracks or opens in the joints either before the work is 
certified to be complete or within a year afterwards the 
contractors shall make good the same not by patching 
but by substituting new work which shall be subject to 
the same condition ; and if any payments are still due 
to the contractors they shall be suspended until such 
defective work has been made good to the satisfaction 
of the architect and subject to this same condition. 

5. Payment shall be made to the contractors at the 
rate of 300Z. for every 400Z. worth of work certified by 
the architect to have been done or of materials delivered 
on the groimd and all materials shall become the pro- 
perty of the committee as soon as they are delivered 
subject to the right of the contractors to remove all 
surplus materials when the work is finished. (In small 
works the payments may be smaller, and vice versa.) 

6. When the amount so kept back (in a larger work) 
has reached one tenth of the whole amount of the con- 
tract the contractors shall be paid 90 per cent, on each 
further sum certified by the architect to be due. And 
all such payments of instalments shall be made within 
three weeks after the architect's certificate has been 
received unless the committee dispute the propriety 
thereof. And half the balance remaining due shall be 
paid in three months after the architect's final certi- 
ficate that the work has been completed according 
to the contract has been delivered to the commit^tee 
and the other half in six months unless som^ d<bl<^^\i 
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has been meanwhile discovered as aforesaid or the 
committee boi\a fide dispute their liability to pay on 
some other ground. 

7. The balance due to the contractors shall he 

diminished by £ for every day that the work is 

not completed after the time hereinbefore fixed for the 
completion thereof. But the architect shall have power 
to extend the time for any ^ood cause such as strikes 
of workmen or bad weather or additions or alterations 
ordered by the committee such extension to be certified 
by him to the committee at the time when auch cause 
arises or as soon as it has ceased. 

8. If the contractors or either of them become 
bankrupt or assign their or his property for the benefit 
of creditors or become otherwise unable themselves to 
carry on the work or neglect to do so at any time for a 
fortnight in the manner required by the architect or 
refuse to follow his directions as to the mode of doing 
the work the committee may at once terminate the 
contract and thereupon all claim of the contractors or 
contractor so acting his executors administrators and 
assigns shall cease and the committee may employ other 
persons to complete the work as they think fit. And 
in that case no scaffolding or fixed tackle of any kind 
belonging to auch contractor shall be removed bo long 
as the same is wanted for the work. But if any balance 
on the amount of this contract remains after com- 
pletion in respect of work done during the time of the 
defaulting contractors or contractor the same shall 
belong to the persons legally representing them or him 
but the committee shall not be liable or accountable 
to them in any way for the manner in which they may 
have got the work completed. 

9. All notices or orders from the committee or the 
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architect may be either given or sent to or left for the con- 
tractors or either of them by post at the works or at their 
usual place of residence or business. And every person em- 
ployed on the work by the contractors whether by a sub- 
contract or otherwise shall be considered their agent or 
servant. And any order or notice signed by the secretary 
orotherperson on behalf of the committee shall be treated 
by the contractors as the order or notice of the committee 
nntil the same is revoked or corrected. And all certificates 
and other things which have to be sent to the committee 
may be sent or delivered to the secretary or chairman 
or other person appointed by them for that purpose. 

10. It is to be understood that the contractors and 
workmen are only admitted to the ground for the 
purpose of building and have no tenancy thereof and 
any workmen misconducting themselves or found to be 
doing their work improperly there may be discharged 
and removed if necessary by the committee or the 
architect or clerk of the works. 

11. The contractors shall be answerable for all 
damage to the building during construction and until the 
same has been certified by the architect as complete and 
shall keep it insured to an amount equal to the value 
of the work done from time to time [and, in the case of 
additions to an old building, shall also be answerable for 
all injury to the existing building from any cause which 
might have been prevented by them or their workmen 
or anyone employed by them] and shall deliver up the 
building to the committee in perfect repair clean and 
in good condition when complete. 

In witness whereof the parties hereto have hereunto 
set their hands and seals this day of . 

The * condition ' of the bond to be executed. \i^ \Xv^ 
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BuretieB will be as follows. Printed bonds are sold 
containing the legal forms, with only the amount of 
the ' penalty ' and the ' condition ' to be filled in. The 
Bureties should be bound jointly and eeverally. 

Whereas X and Y have contracted with A B and G 

to build a [church at K] for the gum of £ by a 

contract dated the day of . Now tbe condi- 
tion of this obligation is that if the said X and ¥ shall 
duly perform the said contract this obligation shall be 
void but otherwise the same shall be and remain of Ml 
force and effect. 

Extras. — I add a few words of explanation of Bome 
of the clauses in the contract, and especially the second, 
the most important of all, relating to what are called 
' extras,' which is difi'erent from tbe conunon archi- 
tect's form on the same subject. 

Tbe common form is that the contractor shall 
execute any additions or alterations ordered by the 
architect and that they shall be valued at the end, either 
by the architect or a ' surveyor.' As I have observed 
already, the legal effect of this is to enable the archi- 
tect to order anything he likes, and actually strike out 
things which he had inserted in the specification by 
desire of the committee. It is therefore necessary to 
prohibit alterations without the consent of the employer, 
although in most small matters his consent would be 
granted as a matter of course. But it is highly 
expedient to let it be known that he may refuse it. 

Those extreme and comparatively rare cases of archi- 
tects wilfully overriding their employers are by no means 
the only ones which make the common form of contract 
objectionable. At first sight nothing seems more 
reasonable than that anything ordered by tbe employer 
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should be valued at the end of the work and paid for 
accordingly. But by some mysterious process of calcu- 
lation things valued afterwards in that way always cost 
a vast deal more than if they were contracted for before- 
hand. While Doncaster church was building I asked the 
contractor for how much he would put in the diaper 
work which may now be seen inside the tower : in a 
day he answered 300^. I replied that I would not have 
it at that price ; and in another day or two he oiffered 
to do it for 120Z., which I accepted. In another case 
the architect advised some friends of mine to let the con- 
tractor for a church build a churchyard wall at a price 
which I advised them not to accept, but to throw it open 
to competition, and the result was that it was done for 
two-thirds of that amount. 

Another advantage of this alteration clause is that 
it tends to make architects careful, while their common 
forai tempts them to be careless. Under this clause 
they will have to come to the employer to allow them 
to supply all their omissions and to correct their mis- 
takes ; and though he will probably consent rather than 
have his house built wrongly, yet every such applica- 
tion will be a confession of carelessness which they will 
not like to make. But under the common contract 
carelessness not only does them no harm but tends to 
their advantage (under the percentage system at least) 
by swelling the amount of ' extras.' Besides that, there 
is such a thing as starving the plans in order to get 
tenders within the prescribed or promised amount, 
knowing that the omissions will have to be supplied as 
the work proceeds, and that the employer will know no- 
thing about it till the end ; when he will probably have 
to pay twice as much as if they had been in the con- 
tract. But imder this clause every such alteration and 
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its cost will have to be brought before the employar^ 
as the work goes on, and that will be a great check on 
either careless or intentional omissions. 

I have already given several instances, and I could 
give more, which prove the importance of the words 
prohibiting alteratiooB without the consent of the em- 
ployer. Without them you may actually have to pay 
for things as extras which were inserted in the plana 
by your owu direction ; for the architect may direct 
a to be omitted, or done differently, though at no 
more cost, and it may cost a great deal more afterwards 
and involve no end of pulling to pieces to have them 
latated, as in the case mentioned at p. 20. Or 
again, without these words, the architect may intro- 
duce something you particularly dislike instead of what 
you had approved, provided it will cost no more. No 
man knowing what he is about would allow such things 
to be done, and these words are necessary to prevent 
them. 

It la true that the strictiiess of this clause is often 
waived in special caaes. I have frequently done so 
myself, and have always paid for alterations valued 
afterwards by the architect when I have knows 
that it was fair. At the same time it is very desir- 
able to be able to set your back against the law is 
resisting a claim which you know to be unfair ; as 
when you have been told that an alteration will cost 
little or nothing and have ordered it on that under- 
standing and then a monstrous ' extra ' is claimed for 
; or when the contractor has obstinately disregarded 
your warnings (as they often will) that you will not pay 
for alterations ordered without your leave. 

If it is attempted to get rid of those words by ask- 
ing how the contractor is to know whether the employer 
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objects to any small alteration, the answer is, that if 
the altei^ation is of such a kind or magnitude that the 
contractor has any doubt about it, he has only to de- 
cline to make it until the consent is given. He cannot 
possibly suffer from that, nor from any part of this 
clause about alterations, as he is not bound to spend a 
penny beyond what he has engaged to do without a 
writt^i order from the employer agreeing to pay for 
it according to the architect's valuation as usual : the 
only difference being that the employer is to have 
the valuation beforehand instead of afterwards, when 
it is too late for him to consider whether he thinks the 
alteration worth the cost. When this has been ex- 
plained I have never known a contractor refuse a con- 
tract on account of this clause. And that Judges will 
hold it to be effective (whatever arbitrators may do, who 
decide without reasons and very often without law) is 
proved by the cases of Franklva v. Darke (3 Foster 
and Finlason 65), Russell v. Bandeira (32 L. J., N. S. : 
C. P. 6S) as to a ship, and Myers v. Sari (3 Ellis and 
Ellis 306) ; in all of which it was held that on a contract 
providing that extras should not be charged for with- 
out a written order, nothing but a written order would 
support the claim ; and quite rightly both in law and 
conmion sense ; for the contractor knows, while the em- 
ployer may not know, whether any proposed alteration 
causes greater expense or not : if the contractor gives 
no notice that he means to claim for it it is quite right 
that he should, be estopped from setting up the claim 
afterwards. 

Arbitration Clause wrong. — Some* contractors stand 
out for a clause which is no less objectionable than the 
conmion architect's clause respecting extras. I have 
seen it attempted in various forms, but in aU of them. 
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the eubstance is that they may have an independent 
arbitration on every question of valuation, not by the 
architect, who ie the natural standing; arbitrator and 
tnows all about the matter, but by somebody else; 
which reduced to plain English means that they may 
insist on a lawsuit, and the worst kind of lawsuit, which 
may last any time, and cost any money, on every 
question between them and the employer, though 
the architect could settle it in an hour without a 
ferthing of expense. They may have got this clause 
assented to by persons who do not understand it, or by 
public officers, or by committeea who are not spending 
their own money, but by no one who both knew and 
cared what he was doing. Not only is the notoriouB 
espensiveneas of arbitrations a fatal objection to it, but 
the notorious disposition of the kind of arbitrators who 
generally try such cases to favour the contractors is 
equally fatal. Of course the contractors know all this 
very well, and know that the employer will he advised in 
nine cases out of ten that he had better pay anything 
that is demanded than light such a battle. I don't know 
what the architects themselves think of it ; but it is 
totally at variance with their proper position ; and 
whether they care for that or not, I advise employers 
on no account to accept it. 

The third clause, providing that neither architect 
nor clerk of the works shall be considered the agent of 
the employer, is at least prudent, because it is sometimeB 
contended that they were, and in one case with some 
special circumstances (not in the ' Law Reports') the 
contention succeeded. It is true that it was before a 
Judge whose judgments were oftener reversed than 
affirmed on appeal, and contrary to the decision in 
Cok&F V. Ymi/ag (3 Foster and Finlason 98 1 ), that a con- 
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tractor cannot claim for any excess on the quantities 
[ (wiiich was the point in the other case) but only for 
the amount of his contract. Still it is prudent to 
make it clear beyond dispute that you are not to lose 
the benefit of your contract through something done 
or omitted by the architect or clerk of the works con- 
verted by legal construction into your agent. 

Clerk of the Works. — This is a convenient place to 
say a few words about that important functionary of 
modem times, who is a kind of representative of the 
architect in his absence, to see that the work is properly 
done throughout, and to give directions which cannot 
wait; for the occasional visits of a distant architect 
would not detect many defects and much ' scamping,' 
if the contractor is inclined to it. And now that every 
workman is the slave of the Union, which discourages 
excellence and does all it can to bring down good 
workmen to the level of bad ones, continual inspection 
by somebody is absolutely necessary. At the same time 
it is a great reflection on the building trade that so 
many people should have to be employed to look after 
each other, at a cost which might be much better spent 
in paying workmen to do more or better work. The 
salary of a clerk of the works is a serious addition to 
the other charges on a building of moderate cost, though 
it is less in proportion for a large one built pretty 
quickly, as it is a weekly salary and not a percentage, 
and therefore it is sometimes dispensed with, though at 
some risk. He ought never to be necessary when the 
architect lives near enougli to see the work frequently, 
or when you know by experience that the builder is a 
good one. He is almost always selected by the architect, 
though it should be borne in mind that he is subject to 
approval and dismissal by the employer, who pays him 
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independently. I would never keep one in whom I had 
lost confidence, whatever the architect might say to it; 
and it is quite understood that he may not take a second 
job at the same time without your consent: sometimes 
it is convenient to let him do so, when they are near 
together, and neither of them so large as to require all 
his time. It is almost unnecessary to say that he should 
thoroughly and practically imderstand building, and a 
mere architect's clerk is not fit to be a clerk of the 
works, unless he has somehow or other learnt both 
masonry and carpentry practically, which it would be 
far better if they all did as part of their education. 
One who is found either by the architect or the em- 
ployer to allow any bad work ought to be at once 
dismissed, for he does not do it for nothing, and will 
not do it only once. Some of them are very able men 
and take great interest in their work, and I have had 
valuable suggestions from them, and occasionally good 
designs too, for things wanted or improvements in the 
course of the work. Others are simply very bad both 
intellectually and morally. 

Bad Work afterwards discovered. — Eeturning to the 
contract ; the fourth clause may be either in the speci- 
fication or the contract, but in one or other it is as 
essential as it is unusual. Every architect who attends 
to details and cares about the condition of his work 
after he has done it, must be aware of the constantly 
increasing difficulty of getting it well done, and 
woodwork above all things. And yet they are content 
to go on specifying that ' everything shall be done in 
the best manner, and with the best materials of the 
kind ' ; and then in a year after they have certified 
that everything has been done in the best manner, 
every joint of every floor is gaping as if it were left 
open for the dust to be swept down, as in Exliibition 
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buildings; windows and doors shake and rattle, skirting 
boards leave all connection with their floors, because 
both they and the joists below have shrunk, once solid- 
looking communion tables and pew ends split into 
several pieces, pannels crack, and a house or a church 
only a year old looks infinitely worse than those of 50 
or 100 years ago, because then woodwork was done well. 
For that reason I always regret the destruction of the 
often ugly but always excellent and sound oak pews of 
the last century in church restorations. I once had the 
satisfaction of making a builder take oflF every bit of 
the oak boarding of a new chancel roof because it had 
shrunk so much as actually to draw the tongues out of 
the grooves, luckily before the work was certified to 
have been completed to the architect's satisfaction, as it 
probably would have been very soon. 

The only provision generally made for this specific 
defect is that * the wood shall be well seasoned ' ; and 
that is supposed to be complied with by stacking a pile 
of boards out in the day to the heat and in the night to 
the damp for some months, and then, perhaps after 
weeks of wet weather, working them up as fast as 
possible and laying them down in floors and roofs, &c. 
Even the oldest wood will shrink from being merely cut 
*nd planed. I once had a table made of planks cut 
out of oak beams at Cambridge 400 years old, and 
every joint split because it was framed too soon after 
being cut. 

It is fair to say, however, that people have often only 
their own impatience to blame for their woodwork fail- 
ing. They will insist on having their houses finished 
in a year ; and the consequence is that the woodwork 
has to be put in before the plaister is dry, and the 
plaister before the walls are dry. I have seen them 

£ 
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plaistering rooms in a great house after all the wood- 
work was in. However dry it may be it necessarily 
swells with the damp, and as soon as it dries again it 
shrinks and shows the defects above described. I do 
not see how it is possible for a house to be properly 
built, woodwork and all, within a year, unless indeed 
some kind of fast-drying cement is used instead of 
plaister, which otherwise requires a summer to dry in. 

But this fourth clause of the contract does not apply 
to woodwork only : it attempts at any rate to provide 
for the discovery of all concealed defects which the 
architect has not seen in his flying visits, and the clerk 
of the works has shut his eyes to. It is impossible to 
specify them all, and it is not worth while to mention 
only specimens at random. No one who does not defend 
cheating as a divine right of trade, (as a celebrated 
commercial politician did adulteration, which is one of 
the worst forms of cheating) can maintain that building 
frauds in particular ought to pass with impimity, merely 
because two persons who are specially paid for looking 
after them neglect their duty. And yet without this 
clause the architect's certificate is a final bar to all re- 
dress against a builder for the most fraudulent bad 
work, especially with the universal jury determination 
to find verdicts for a brother tradesman if they can. 
At the same time architects may as well remember that 
they may find themselves in a very serious scrape for 
certifying that work has been done according to the 
contract when it has not. Any employer who has a 
good case of that kind would be a public benefactor by 
enforcing it. 

Divided Contracts. — It is sometimes expedient to 
modify the contract so as to divide a large work into 
stages or sections, at which the committee may stop if 
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funds are not provided for going on ; and they are more 
likely to get the funds in that way than when the public 
know that they have made themselves liable to complete 
it. In that case it is fiair to the contractor that they 
should be bound to say within some reasonable time 
after the first section is completed whether they require 
him to go on : which again gives them the advantage 
of being able to tell the public that the contract will be 
lost if the funds are not speedily subscribed. 

A large work may also be divided among several 
contractors, or at any rate two, for the masonry and 
the woodwork. But it is seldom expedient, as one 
always complains of the other, and it generally causes 
delay. Most builders prefer contracting for the whole. 
When a contract is so divided each of them (or the 
specifications) should provide that each contractor is to 
give all necessary assistance to the other, but that the 
fiulure to do so shall be no exemption from liability to 
complete within the time fixed, leaving each to enforce 
the hability on the other. The specification, even for 
one contractor, is always divided into ' Trades,' headed 
* Mason, Carpenter, Plumber,' and so on. But specifica- 
tions are seldom read by employers and would be in- 
telligible to very few. It would be useless to give any 
model one here, and in fact they must vary for every 
building. A good number of specifications, including 
that for Doncaster church, are printed in Mr. Donald- 
son's two volumes of them. I shall only suggest some 
things which are often omitted, in the chapters on 
details of building. My object is not to encourage 
people to dispense with architects, but to give their 
employers the benefit of some experience. The rest of 
the contract above given requires no explanation and 
is much the same as the architects' usual form. 

£2 
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Stylos — Ho new style possible — ' The Hope of Architecture '- 

and woiianei] — Qnthie, Claesit^l, nnd other BtjlEa^Symmstl 
longs to all — PlaiBter and painting — ^Cornicea a ' 
The * vigorous ' and ' streaky bacun ' styles — Length u. height — ■ 
Monotony and variety. 

Thodgh plans and specifications must be made before 
contracts, it was desirable to include everything re- 
lating to preliminary and leg^ arrangements in one 
chapter, postponing all questions of construction (of 
buildings not agreements) to another. And the first 
question of construction that has to be faced for every 
new building of any architectual pretension is the mnch 
vexed one, of what Style it is to follow. I need hardly 
say that this word is a technical one, and also that 
it ie used in different senses, sometimes embracing 
under the single name of Gothic all the mediseval 
styles with their well-known distinctive names, down 
to and including Elizabethan, and at other times in- 
dicating each of them by itself, as the Early English 
style, or the Perpendicular: and similarly embracing 
sometimes all the forms of the old Classical or modem 
Henaissance styles, and at other times distinguishing 
them according to their minor differences. All these 
distinctions have been explained and discussed so often 
that I shall say nothing of them here, and I shall take 
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for granted that they are known, and that the only 
question is which of these old or existing styles we are 
to use for any particular building. 

Some readers will be exclaiming already, as I have 
keard and read till I am sick of it, ' Why are we to 
copy any of them ? Are we never again to have a new 
and original style, a Victorian as well as an Elizabe- 
than or a Queen Anne style ? Are not the architectural 
critics continually telling us that we can never have 
Miy good architecture except in some style which is 
"genuine," " original," or " true," and not merely copied 
or imitated ? ' To all which the simple answer is, that 
no builder in any period of the world ever did more 
than imitate or follow some existing style, though in 
old times they were clever enough to make small modi- 
fications which were seen to be improvements and so 
came to be generally accepted, and thus one style gra- 
dually changed into another. At least that took place 
until all the Gothic styles had successively gone out 
of fiashion, and then the seventeenth centiuy architects 
thought they would begin again and take up and copy 
the old Soman architecture, from which the Norman 
style had sprung (which was actually sometimes called 
fioman to distinguish it from pointed Gothic), and 
thence all the later developments of Gothic. There- 
fore the modem Italian style is otherwise called the 
Benaissance, or the Palladian, introduced in England 
fiwt by Inigo Jones, who stuck a horrible Corinthian 
portico on the west front of old St. Paul's. The only 
difference is that from that time down to the present 
nobody has been able to invent any modifications 
which have come to be generally accepted as improve- 
ments, and so no new style has been developed as the 
old ones were. Modifications enough have \)eeia.md*&^^ 
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displayed, tut it is difficult to believe that even thdr ' 
inventora thought them beautiful, or aimed at more 
than appearing to be 'original,' and they die off sa 
mere abortive offshoots of the old style on which they 
were engrafted, whatever that may he. The same has 
to be said of the attempts to make new styles by com- 
pounding old ones. Not that there la any demonstra- 
ble a 'priori objection to what is called eclecticism ; it is 
only a question of experience whether it is successful or 
not. The objections that are sometimes made bysmall 
critics who have got up their Rickman well, to the 
mixing of any two successive Gothic styles, are mere 
prudery and nonsense ; for every two successive styles ' 
were mixed at their own period of transition, and there 
is hardly a cathedral in England which does not exhibit 
styles, several generations apart historically, close to- 
gether, and they are certainly not incongruous. I do not 
say the same of Gothic and Italian, of which it is equally 
certain that no successful mixture has been made yet. 

Those who may decline to accept this account of 
the development of new styles in old times OQ my 
authority will perhaps accept it on that of Mr. Street, 
who says in an essay on his favourite foreign Gothic la 
a certain ritualistic book called the Church and ths 
World, ' It is idle to talk in the glih way bo common 
in the professional papers of the day about the inven- 
tion offhand of a new style. Such deliberate inven- 
tion in art is impossible, unless the whole history of 
art is wrong.' And again, ' The history of the art of 
northern nations ia almost entirely the story of ft 
gradual changing, and generally Dettri-oration of 
detail' — after it had passed its climax, I suppose he 
means, for otherwise the latter part of this statement is 
manifestly iucorrect, and indeed suicidal. Mr, Street 
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IS at any rate a good authority on the history of Gothic 
urchitectnre, though I decline to follow him into the 
mystical regions of what he dexterously christened the 
' vigorous ' style, a word which may mean anything that 
anybody pleases. Certainly no plain man would guess 
that a square abacus is ' vigorous ' and the almost in- 
variably round English ones * weak.' If we may prefer 
real meanings to mystical ones, and if vigour means 
strength, a round abacus has more vigour, than a square 
one in proportion to its mass. If Mr. Street and his 
school prefer square abaci to round ones as a matter of 
taste by all means let them say so : one opinion is as 
good as another on such a point. But these pretences 
of reasons for things which admit of no demonstration 
are nothing but artistic clap-trap. 

There is moreover another real reason, as I said 
above twenty years ago when -this outcry for a new style 
began, why no such thing is to be expected. The 
varieties of geometrical forms suitable for building are 
manifestly not unlimited. It is true that we cannot 
prove that the limits have been reached, just as no 
mechanical invention which is not mathematically im- 
possible (like perpetual motion for instance) can be 
pronounced either possible or impossible until it is 
made : and then we want no discussion as to its possi- 
bility. But the openings in walls must have either flat 
or arched tops, and the flat were used up in Egyptian 
and Greek architecture. Arches can have no shapes 
that have not been tried over and over again in every 
possible variety. The admissible shapes of pillars and 
their capitals are as few. Door and window jambs can 
have no kinds of shapes that have not been used 
already. Window tracery was exhausted in the three 
Gothic styles which are distinguished by the oii\j \)qi^^ 
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possible forms, geometrical, flowing, and perpendicular, 
unless you add monstrosities. Nobody can imagine 
that there is anything fresh to be done in the shapes 
of roofs. If throwing the different parts of buildings 
together without any plan at all is to be called a style, 
even that has been quite sufficiently exhibited within 
the last few years, and I shall have more to say of that 
presently. If any man believes that other modes of 
building are still open, let him produce them ; at any 
rate he has no right to call upon us to accept his creed 
until he does. 

What then is the real difference between the present 
state of architecture in this respect and its old con- 
dition, before all the ' original styles,' as M-r. Fergusson 
calls them, had each had their day and gone out for 
the time ? It is only this. In those days there was 
never more than one style in fashion at once, and now 
there are several or many. Builders then understood 
only one mode of building, and even rebuilt or con- 
tinued in their own style anything which had been done 
before wholly or partially in another. But an archi- 
tect was no more original who designed a window of 
geometrical or flowing or perpendicular tracery in the 
days when no one thought of using any other, than he 
is now when people use any style they like. Plenty of 
large modern Gothic windows, whether bad or good in 
taste or execution, are as original in design as those in 
York or Exeter cathedrals. And on the other hand 
the practicable patterns of windows of few lights are so 
limited in number that they were necessarily used over 
and over again in the most genuine Gothic times. 

One of the greatest fallacies put forth by the 
demanders of a new style is that of denouncing modem 
Gothic as the copying of an old style, and setting up Ee- 
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naissance'or Italian as a new one, when their very names 
condemn them in that respect at any rate. It is odd 
that critics of the Evelyn school, when that style was 
reviving, more correctly in point of history, however 
ignorantly otherwise, denounced the Gothic style as 
* modem ' and set up the other as the Hruly antient.' 

All this outcry for a new style is of the nature of 
*ciying for the moon,' and is mere cant, repeated by one 
person after another without any one of them reflecting 
what it means. What we want is not a new style but 
the genius or taste to build decently in any style. If a 
new one were invented to-morrow, it would very soon 
he old, and would be only one more than we have 
akeady to choose out of and copy. If the old Gothic 
builders could make the variety they did with only one 
style lasting for a century, surely our architects might 
naanage it with half a dozen ; and if they cannot build 
well with half a dozen styles they would do no better 
with a dozen. Only two things are wanted to produce 
good architecture ; taste, or the power of designing 
what is pleasing; and practical or scientific knowledge, 
which is only to be acquired as it is in engineering ; 
which differs from architecture in requiring no taste. 
One can be taught, but unfortunately the other cannot, 
though it may be cultivated and improved. 

Architects and Master-builders. — It has been alleged 
with some truth, though with some exaggeration, that one 
great cause of the difference between antient and modern 
architecture is that in old times the builders designed for 
themselves ; and not merely the master-builders, whom 
we should now call the contractors, but the workmen by 
a sort of joint-stock or co-operative genius or instinct. 
For the latter proposition as a matter of history I say at 
once that not one scrap of evidence has been "piodMO.^^^ 
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and I shall have more to say of it as a theory presently. 
For the former one, aa to the master-biiilders, which 
haa been denied by some architects, there is sufficient 
proof, though both part.ies have failed equally in prov- 
ing either the universality of that practice, or, on the 
other hand, the universal employment of mere designers 
such aa architects now are. Monks and bishops fre- 
quently designed their own buildings, which however la 
fiir more like a gentleman now designing his own house 
than the employment of a stranger called an architect. 
And perhaps in a few cases special designers or archi- 
tects were called in for that purpose only ; but I can- 
not say that all the research of the authors of several 
papers on this subject at the R.I.B.A. in the winter 
of 1S74-5 succeeded in producing many unquestionable 
proofs of that, though I am not at all anxious to deny it. 
The general result of the evidence produced is that the 
great majority of old buildings were designed either 1:^ 
the ecclesiastics on the spot or by what we should call 
the contractors. The looseness of some of the old 
contracts wliich have been preserved shows that a vast 
deal more was left to the discretion of the contractor 
or master-builder than ever is now. 

But (as I said at the R.I.B.A. on that occasion), what 
then ? There is no magic in a building being designed 
by one man rather than another, provided he is com- 
petent and master of his work in a larger sense than 
being the mere hirer of workmen. No builder of any 
large work has time to work at it with his own hands, 
and what better would it be if he did ? There is an 
old saying, that ' the eye of a master is worth more than 
•both his hands.' It does of course make an infinite 
difference whether the designer or director of a work 
tioi-ougblj imderBtanda it and looks after it, or not. 
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But so long as he does, it does not signify the least 
how he has learnt his business, whether by working or 
by looking on. And as to the taste which is necessary to 
design good architecture, it signifies still less, if possible, 
whether the designer is a workman besides. People 
may talk and write fine language about the philosophy 
of art and theories of architecture, and may call it ' the 
expression of a people's wants ' and many other things 
which sound well and mean anything or nothing ; but 
iiie long and short of the matter is (as I said just now) 
that architecture or architects want only two things, 
expressible in two short words, taste and knowledge. 
Taste can no more be defined than taught, and the only 
test of it is that things in good taste are admired in 
the long run permanently, and that those who have 
seen them once desire to see them again. Moreover 
it is odd that taste does not follow education, but 
sometimes the reverse ; for there seems no doubt that 
people far below us in civilisation and knowledge, work- 
ing entirely by themselves, display an instinctive taste 
which they actually lose on becoming more civilised. 
Bat the other essential quality of an architect, prac- 
tical and scientific knowledge of building and all that 
belongs to it, can be taught and ought to be possessed 
niore completely now than ever, as there never were 
such fiicilities for acquiring it. 

Now one of the points in the Quarterly Review 
of October 1 874, on * the Hope of Architecture,' which 
gave rise to that discussion at the E.I.B.A., was that 
the superintendence by the designer is very far short of 
what it used to be in old times, when the designer was 
on the work continually and seeing the effect of every- 
thing as it went on, besides seeing that the work was 
done properly. And I must say that does not «^T£i \iQ 
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me very easy to answer, beyond saying that :iichitecta 
in great practice have too mueli to do to be able to 
superintend their work properly, and that clerks of tbe 
works are stihstituted for them, or rather added to them, 
and paid by the employer in addition to tbe 2^ per 
cent, paid to the architect expressly for superintendence. 
But though that is true as a fact, I was glad to hear 
it admitted there that it ia not satisfactory. It Ie 
indeed no answer at all to the chai'ge that this is one 
cause of the great quantity of had building that we 
Buffer from, and I must add bad designing too ; because 
I am sure no man can design details satisfactorily 
without trying them as the work goes on, in the only 
way in wbich they can be tried, viz. by models. I 
never saw any details so tried without some improve- 
ment being suggested ; and I see Mr. Burges lately said 
the same to the Architectural Association. 

It is amusing to see the different views taken by 
architectural theorists of the value of an architect being 
also an artist. Mr, Euskin asserted long ago iu effect 
that that was the cause of the great architectural suc- 
cess of Giotto and Michael Angelo ; and I answered at 
the beginning of my book on Church Building that 
we had a painter architect named Kent iu England in 
tbe last century ; and I tliiuk be was a mnsieian into 
tbe bargain. But though he was very much in fashion 
for the time he is now chiefly remembered by one of 
Hogarth's caricatures. But we have now bad another 
answer, from the anonymous critic who has written a 
series of architectural articles in the Quarterly Revi&w 
in a tone no less dogmatical than even Mr. Ruskin 
himself. He tells us that Michael Angelo and Giotto 
failed utterly when they set up for architects, and Mr. 
Ferfj-usson agrees with him in calling Mr. Buskin's 
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praise of Giottx)'s tower at Florence very much exag- 
gerated. I am not concerned to express an opinion 
one way or other about that just now; but I am 
satisfied there is no foundation whatever in history 
or experience for the proposition that a designer of 
buildings is a bit the better for being an artist of any 
kind, i.6. for being able to work with his hands at any 
wt whatever. And I am sure that architecture has 
not been and will not be advanced one bit by all the 
writing and talking about the philosophy of it, of 
which we seem only to have the more the worse it 
becomes. In the days when there was real architecture 
there was no architectural philosophy. Men designed 
and built well simply because they understood it and 
had naturally good taste, and were not always striving 
to appear original, or to do something striking, or to 
be just ahead of the fashion and yet in it, as fine ladies 
like to be, and they had no vulgar tastes to play 
^p to in competitions or for ostentatious private em- 
ployers. 

Architects are particularly fond of telling us that 
they are to be regarded as * artists.' Why they should 
want to be considered anything else than what they 
*re I cannot imderstand, except that, for one reason or 
another, nearly everybody does now-a-days. But gene- 
^y the title coveted is something distinctly superior 
to ^?hat we have. An artist is one who executes his 
designs, and the carvers employed by an architect are 
'^ts when left to carve from nature or out of their 
own head, as they are in all good work, especially Gothic. 
Singers, dancers, hairdressers, dressmakers, cooks, no 
less than the greatest painters and sculptors, all manage 
to get called artists, and I suppose rightly, so far as they 
execute their own designs, or exercise any discretion as 



f 6a Pictorial Architects. 

\a their mode of execution. Architects are artists, if 
they think it worth their while to say so, in respect of the 
drawings and pictures which they make, but no ferther ; 
and experience has proved abundantly that there is no 
connection between the power of drawing pretty archi- 
tectural pictures and designing fine buildings. Few, 
or more probably none, of the old Gothic builders 
could have drawn, a picture of their own buildings 
which would have had the least chance of a prize either 
in an architectiual or pictorial competition now ; and 
on the other hand some who practise architecture 
now are really good artists in the proper (pictorial) 
sense, but never designed a decent building yet and 
probably never will ; and though they can copy old 
ones well enough for pictures on paper they seem quite 
unable to get them copied in stone, or even to see where 
the copies fail. And again, some of the very best 
architectural artists have never attempted to design, 
i.6. do not profess to be architects. 

Another fact which I would rather introduce on 
the authority of an architect than my own, was dwelt 
on by Mr. Boult of Liverpool in a lecture to the 
Architectural Society there on the same subject, re- 
ported in the Builder of 5 December 1874: 'Who 
will say that any of the distinguished men who designed 
the monuments of the Renaissance period was a trained 
architect? Neither Leonardo da Vinci nor Michael 
Angelo, nor Wren, nor Inigo Jones can be included 
in that category. Later still, turn to Dance of the 
Mansion House, Chambers of Somerset House, or 
Fowke of Kensington (a.nd the Albert Hall, a really 
grand building), and where are the credentials which 
authorised them to practise as architects ? ' It was in 
answer to some complaint of the London architects 
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about that very Captain Fowke, of the Boyal Engi- 
neers, being employed on the Great Exhibition build- 
ings of 1862, that they were entirely non-plussed by 
being asked to define, * What is an architect ? ' I 
know of no more correct definition than that he is 
a man whose designs for building other people are 
willing to adopt. It would hardly do to say that any 
man who designs buildings is an architect, for that 
would include every one who chooses to spend his 
money in building for himself what everybody else 
thinks ridiculous and abominable. It is true that 
these epithets may very fairly be applied to the works 
of some architects whose designs other people do 
accept ; but a definition of an aichitect is one thing, 
and of a good architect another, and not so easy to give. 
I suppose the nearest approach to it would be that he 
is a man who designs buildings which answer their 
purpose and continue to be generally admired ; and in 
that case it must include those who so build for them- 
selves, even if they never gave a design to anybody 
else ; and it certainly would exclude an amaziog 
number of those who are now called architects. 

But whatever definition of the term we may adopt, 
no greater absurdity in connection with this subject has 
been propounded than the idea that architecture is to 
be revived or improved by getting rid of architects and 
setting up builders in their stead. Every now and 
then a particular builder, like a particular architect, 
may have natural good taste, and I have met with one 
or two who had, and with clerks of the works (who 
have generally been builders' foremen) who sometimes 
suggested real improvements in the work they were exe- 
cuting. But if architects' architecture is very often un- 
satisfactory, common builders' architecture is proverbial 
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for ugliness, meanness, and vulgarity. It is true that a 
few paradoxera (to use De Morgan's convenient expres- 
sion) have taken upon them to propound the theory 
that builders' designs constitute the real hope of archi- 
tecture, and these not inaster-huildera or contractors, 
such as undoubtedly did design more or less in old 
times, but those whom we conunonly call workmen. 
The latest asserter of that paradox is that sojne Quarterli/ 
Reviewer of October 1S74; and he fortunately gave 
to those who take the trouble to use it the means of 
verifying his theory by ocular demonstration. For he 
found something of the nature of a public building 
designed by working men on the co-operative plan, i.e. 
I suppose by some committee of taste, for aU the mem- 
bers of the club could not have had a finger in the pie. 
It is called the Portcullis club (or Temperance Hall) in 
Regent Street, out of Victoria Street, Westminster, 
and may he known by a sculptured, i.e. stucco represen- 
tation of that article of fortification, of which the idea 
was perhaps taken from the portcullis ornaments in 
King's Chapel. Our critic pronounces it as having ' a 
much more respectable and satisfactory //■ojii (even he 
judiciously avoids turning the corner) than the Charing 
Cross Hotel or the National Gallery,' 

Declining the collateral issue about the merits of 
these two buildings, which I never heard selected before 
as eminent specimens of arcMtectural ability, I only re- 
gret that the reviewer did not give his readers a pictorial 
demonstration of his theory without sending them down 
into the hack regions of Westminster to find it ; for a 
description can only do imperfect justice. It is a 
narrow-fronted building of the usual foi-m of a small 
' meeting-house ' with the front stuccoed, and a gable so 
much higher than the real roof that ifc looks as if the 
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front had been bought secondhand from a taller meet- 
ing-house and stuck on there. If an architect had done 
it the reviewer would have said he had the base design 
of making the building pretend to be larger than it is. 
The stucco is divided into very large sham stones, with 
the little portcullis encircled by a kind of frill under the 
gable, and portcullis hall inscribed under it. There is 
a large door with a heavy pediment over it, evidently 
copied from some much larger building, and two long 
round-headed windows by the side of it, each with a 
pair of flat pilasters and Corinthian capitals forming the 
jambs and carrying a small architrave round the arch, 
and two of the orthodox teetotums of that style (perhaps 
intended for tea-urns appropriate to ' Temperance ') at 
each comer of the gable. In short it is just the kind of 
building which the reviewer himself, if he had not been 
in the secret and wanting to praise it for the purpose 
of his argument, would have guessed to be the work of 
some small architect's clerk working up a fewEenaissance 
patterns which he found in the office, a door and pedi- 
Dient from one place, a pair of windows from another, 
fteir jambs and architrave from another, the teetotums 
from somewhere else, and so on : or to speak more 
plainly, it is exactly the kind of building that any 
person of experience would expect from one or more 
Workmen setting up for architects. 

But according to the reviewer's own story, tliis 
Diagnificent effort was not a result of ' harmonious co- 
operation ' or joint-stock genius after aU ; for ' the beau- 
tiful drawings and elevations,' ' which he has had the 
advantage of seeing,' were made by one of the workmen. 
I should like to know what difference that made to all 
the others, who had no more to do with the design 
ttau if it had been made by an architect. So we have 
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still to wait for the evidence to support this pretty 
theory of instinctive co-operation, like that of a hive 
of bees, to produce a beautiful result ; as we have to 
wait for the evidence to support another modem theory 
of spontaneous production, without a designer, not of 
buildings, but of something infinitely more complicated 
and wonderful, viz, ourselves. 

I thought too that this ' beautiful drawing of plans 
and elevations ' was one of the differences between our 
system which is wrong and the old one which was 
right. No one will deny that our architects can draw 
much better than the old designers. The fact is that 
our critic, in his enthusiastic exaltation of the artistic 
workman, forgot that the logic of his case required him 
to depreciate the importance and perfectness of the 
drawings. He ought to have been able to say, * Here 
is an admirable, genuine, truthful building, with all 
its details invented and not copied, of far more satis- 
factory design and proportions than any architect's, 
built by a set of workmen from a simple sketch or plan 
arranged by themgelves, cutting and fixing the stones 
in some instinctively harmonious way, each by a 
separate man, yet in perfect and spontaneous con- 
cert with a general design,' as he divines was the case 
with the Baptistery of Pisa, though he cannot possibly 
know anything about it, as he * was not there to see,' 
nor cites anybody who was. It is a capital way of 
proving any proposition about art, or anything else of 
bygone times, to assume and assert that everything 
good was done in the way you think it should have 
been and everything bad some other way, and leave 
other people to disprove it if they can. 

London Honse-bnilding. — We need not go far to find 
a proof how little theories are worth on subjects of 
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this kind ; for we have one in the fact that both the 
besfc houses in London and the worst are designed by 
the builders. The worst speak for themselves. If it 
be said that the best builders' houses in respect of 
solidity and comfort, whether of the last century or 
this, make little architectural pretension, I answer that 
they are infinitely better even in that than the vulgar 
monstrosities of indescribable character, and nothinir 
but pretension, both in brick and stone, which archi- 
tects are planting over the estates of some of the great 
metropolitan landlords, to whom, as to Sir Balaam in 
the poem, * some demon whispered, " Have a taste," ' in 
an unlucky hour for their lessees and for the public — 
except of course the architects and builders. They 
had better look after the doings of some of their agents 
a little more, and attend less to architectural cant about 
'monotony and ornamentation,' and encourage sub- 
stantial building, and healthy, by giving proper area 
for houses to stand on, and to get air and light from, 
instead of building mere towers with only one side 
really open, having only a deep and dark cell behind. 
Yet we have what are called Building Acts periodically 
revised into more and more blunders. 

Superintendence, Antient and Modem. — Was there 
then no essential difference between the mode of build- 
ing in old times and now, beyond the mere difference 
in genius or taste ? Yes, there was undoubtedly. We 
bow as a fact, from some few specimens of drawings 
*nd contracts which remain, that the architect or first 
designer, whatever he was, did not design beforehand 
m anything like the minute detail that architects do 
now. Of course somebody must have designed at each 
successive stage what others were to execute, as nobody 
^uld do it all himself : at least we may venture to say 
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so until we have some better evidence than the divina- 
tion of a reviewer of that 'instinctively harmonious 
working of separate workmen in perfect and sponta- 
neous concert with a general design ' spoken of just 
DOW. But it is evident that much more was left to 
the taste of the workmen, from the highest downwards 
to the mere cutter of mouldings, than is ever done 
now. Carving undoubtedly was left to the carvers, 
who are in fact sculptors, and therefore * artists ' ; and 
so it is now in all the best work, at least of the Gothic 
kind. Whether it is in those things like black pud- 
dings coated with leaves, which adorn Benaissance 
architectm-e, I really do not know. The capitals of the 
columns of that style too are so purely conventional 
and have so little variety that there is hardly anything 
for a carver's taat* to espatiat* in. But except the 
carving, nothing now-a-days is left to anybody below 
the architect. The contractor expects to have every 
detail sent dovm to him from the architect's office and 
calculated to measiure in the 'quantities' beforehand. 
So that the master workman and his men have simk 
into mere machines for executing the design. Conse- 
quently there is no designer living on the work and 
seeing it from day to day and observing how things 
look as soon as they are hegun, or trying them by 
models : nobody finds out until too late whether details 
look too big or too little, or suitable to others in the 
■game building. The consequences of this have been 
pointed out over and over again, in the universal 
disproportion which prevails in many of our buildings, 
and in the details often looking as if they were not 
designed at all, but copied at random from some 
stereotyped forms of the office, which had themselves 
been copied, perhaps incorrectly, at some time from 
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geouine ones, and sent down with no regard to scale or 
appropriateness of any kind« I have one memorable 
case of this sort, where I found a church door jamb 
building in what looked to me an extraordinary shape. 
The architect — a most eminent one — assured me that 
it must be right, as it was copied from St. Mary's 
Abbey at York. I replied that I did not believe it. 
It turned out that we were both right ; for St. Mary's 
door jamb had been copied, i.e. a published drawing of 
it, but the paper and the splay had been turned the 
wrong way, through 90% and nobody in the office or 
on the ground had found it out. 

Kodel8 y. Drawings. — It may be said that the 
architects see their work after it is done, and can avoid 
repeating faults which they have made once. But the 
question is not whether they can but whether they do. 
If they did complaints of the badness of our architec- 
ture would not be so imiversal as they are. The fact is 
that feults are not perceived in that way, by a cursory 
«B po«^ facto inspection with no desire to discover 
them, as they would be if every thing were treated as 
an experiment at first. There is not the least doubt 
that in the ages of imperfect drawing they worked far 
Biore by trial than we do now. I never had a first 
Biodel made of anything from which it was not easy 
to see that it might be improved ; and yet every one 
of them would have been executed from the drawings 
if I had not had models made. Sections across mould- 
ings, plinths, and other such details, can give nobody 
Miy idea, at least none that can be trusted, how they 
will look. Even a difference of material, between one 
kind of stone or wood and another, sometimes makes a 
peat difference in the appearance, and in the kind of 
execution required to produce a good effect. All the^e 



TO 



Finish, 



thingB we may be sure were looked after carefully by'' 
designers oO the spot, who saw and were anxious to see 
the effect of their work from day to day. In the 
naodem way of building they are, practically speaking, 
not looked after at all. And that is the real difference 
between the deaigoing by old Master-workmen and 
designing by modem Architects ; always remembering 
that builders are not a bit more likely to have good taste 
than mere designers, and probably much less, though 
there ai'e occasional exceptions to that rule. 

Finish. — At the same time I agree with the critics ■ 
I have been criticising, that the effect of the present ' 
system of reducing everybody below the architect to a 
mere machine tends to degrade the taste of all of 
them, and has done more than anything ehe to give 
all modem work that mechanical and spiritless appear- 
ance which critics have been censuring for years. In 
other words, 'finish' is the only aim of the modem 
workman, if he aims at anything beyond the Trades 
imion object of doing as little and as il! as will be 
tolerated. Notwithstanding all that has been written 
on this point, and never questioned, so far as I know, 
I am sorry to say it has been but very feebly and 
unwillingly (if at ail) seconded by architects, however 
theoretically they may have occasionally assented to 
it. Those who have occasionally done so, and allowed 
the common provisions for ' dragging,' pointing, polish- 
ing, and general dressing up, to be erased from the 
specification for some one building, let their clerks 
go on ordering the very same things ever afterwards.* ' 
In vain it is pointed out to them and they admit, that 
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the very works they pretend to imitate were executed 
in a totally different fashion from theirs ; tliat the old 
builders cared nothing about precision and finish ; nay 
more, that they knew it makes things look monotonous 
and spiritless ; that though they regarded symmetry of 
the larger parts of buildings where there was not good 
reason to neglect it, they knew that details should not 
be too much alike. 

Take for example the common Early English Hooth 
moulding,' Did anybody ever see a foot run of it from 
modem hands that gave the slightest pleasure ? Why ? 
because it looks as if it could be turned out by the mile 
from a steam engine. Whereas in old work you see that 
it had just the same kind of variety as in leaves of the 
«ame tree — all alike but none identical, in the sense of 
the proverl) * nullum simile est idem.' The modern 
imitations of Early English conventional carving are 
still worse, for the same reason ; and as for imitating 
Norman work, it is better at once to give up trying, 
except where it must be done in restorations ; which in 
that case above all others are mere destruction preci- 
pitated instead of stopped, so far as architectural effect 
is concerned, though they are of course sometimes neces- 
sary to prevent ruin. The aim of everybody engaged 
in a building now, from the architect down to the last 
workman who * drags ' and points up, is to make the 
work look smart for the opening day. What becomes 
of it afterwards, either as to use or appearance, or dura- 
tion, not one of them seems to care a farthing generally, 
though I admit there are exceptions, who are really 
anxious to do their work as well as possible when they 
find an employer who appreciates that more than the 
ornamental rubbish which captivates committees and a 
good many private people too. 
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As for the practical results of the present mode of 
getting architecture done, though the Quarterly Review 
statements and theories about art workmen and master- 
builders are grossly exaggerated, and in some respects 
refuted by experience, I must say I agree with the 
criticisms in a former article of April 1872, of most 
of our grandest recent attempts, which it is not worth 
while to enumerate again. 

Architectural Education. — The most eminent of 
French architects, Viollet le Due, expresses quite as un- 
favourable an opinion of the ordinary architectural 
education in his country as our most severe critics have 
of ours ; and perhaps his description is not entirely in- 
applicable here. In his ' architectural novelette' called 
'How to build a house' (which had better have been 
confined to the house-building and condensed into 
half its bulk), he makes his hero Paul a young 
architect ask his teacher, ' Did you begin to learn archi- 
tecture in this way ? ' i.e. by acting as the clerk of the 
works yourself. The teacher, who I suppose is intended 
for M. Viollet le Due himself, answers, ' by no 
means. I was articled to an architect for two years, 
who set me to copy drawings of buildings of which I 
was not told either the age or the country or the use ; 
then to lay on tints. During this time I took lessons 
in mathematics, geometry, and drawing from models ' 
(which I suspect would not be applicable to most 
articled clerks here, and therefore I omit a little more 
of that stage of the history) . . . ' I was obliged 
therefore (and by want of employment afterwards) to 
get into an office, i.e. to work for so much an hour at 
an architect's who was in large practice. There I 
learnt to trace plans, and nothing else, except now and 
then to make some detail drawings — Heaven knows 
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how, for I had never seen the smallest part of a build- 
ing executed. Being so fortunate as to have a few 
hundred pounds left me I resolved to travel and study 
architecture in actual buildings, and no longer in those 
shown to me on paper. I set myself to observe, to 
compare, to see practical men at work, to examine 
buildings that were crumbling to pieces &c. . • At 
the end of ten years one of my patrons' (he does not 
patronise them by calling them Lis ' clients ' as our ar- 
chitects do) 'introduced me to an agency for Govern- 
ment works, where I. saw methods employed which 
scarcely agreed with the observations I had been able 
to make during my previous studies.' And so at last he 
got on by making a plan for a commercial company ' for 
whom another architect had wanted to build in the 
plains of the Loire edifices recalling the splendours of 
ancient Eome,' and the company preferred his. 

Nevertheless I must confess to some disappointment 
at the pictures and the plans of ' the House that Paul 
huilt.' Possibly French habits may find it convenient 
to have the drawing room open with folding doors to 
the billiard room, though we find it unpleasant to have 
billiards even in the hall on account of the noise. But 
it requires something more than a difference of habits 
to make the south-west a proper aspect for the dining 
room and kitchen, especially when we are building an 
imaginary house on paper and so are not restricted by 
external circumstances ; nor should we think the prin- 
cipal staircase a good one if it consisted partly of 
triangular steps called ' winders,' as confined backstairs 
sometimes must. And I shall remark afterwards on the 
mistake of that very high pitched roof of Paul's House, 
which some modern Gothicists ignorantly think essen- 
tial to that style. 
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But for all that, the observations and practical in-' ' 
structiona in Viollet le Due's book are mostly very 
sensible. We know otherwise that he is distinguished 
for his proficiency in various branches of knowledge, 
and he avows the old doctrine that ' an architect should 
know every thing,' while many of ours seem rather to 
be proud of declaring that they know nothing of many 
things which any one would espect them to know, and 
some others would be more honest if they made the 
same declaration. Considering their usual mode of 
education, as just now described, their frequent defici- 
ency in practical knowledge of building is hardly their 
own fault. An architect's clerk must have a passion 
for acquiring such knowledge in any way he can, if he 
is to acquire it at all. Indeed I do not know how they 
are to acquire any practical knowledge of either masonry 
or carpentry, and still less of the minor trades employed 
in building, by merely copying specifications and draw- 
ings from the precedents in their master's office. I 
have seen wonderful things doing by builders who knew 
that they were wrong, but also knew that they would be 
told to mind their own business if they told the archi- 
tect so. But the wonder rather is, considering how 
architects are educated as to practical knowledge, that 
some of them know as much as they do ; except that 
clever men with a mechanical Instinct (which if not 
natural is never acquired) and some general education 
pick up such knowledge quickly when they come to see 
real work. But others never do, and so they make 
builders dovetail stones end-ways over a portico, and 
say it is their fault if it falls and kills people, besides 
multitudes of less fatal blunders. Yet one cannot 
read the architectural periodicals even casually, without 
seeing their jealousy of any assumption of equal know 
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ledge of the most practical matters on the part of 
builders, and the conviction that they themselves are 
thoroughly acquainted with them viHute officii^ which 
can only mean, ^ by virtue of having served their time 
in an office,' and never handling any tool except a pencil 
and a pen ; not even seeing any work done, except by 
accident, before they set up for themselves and claim 
to be able to direct and instruct builders, if anybody 
will adopt their designs in a competition or from any 
other motive. I remember a very ordinary clerk indeed 
leaving his master with a letter saying that he was 
going to set up for himself, and had already 'ac- 
quired a connection,' i,e. by going out to tea in the 
town, and I suppose blowing his own trumpet there, 
for he had never done a bit of work outside the 
office. 

Nevertheless building and architecture will take 
its course; or rather, architects and builders will. 
Critics may be right in .saying that the modern and 
increasing severance between working, or even genuine 
personal superintendence, and designing, tends not to 
exalt architecture, as its professors pretend it does, 
but to degrade it more and more into a trade for 
making money by the help of clerks. But all the 
criticism in the world will not make one architect re- 
fuse a job which he is otherwise disposed to take, and 
the public must take them as they are, especially that 
enoraious majority of the public who will not take the 
trouble to understand a little of these subjects for 
themselves until it is too late. But in spite of all 
that is said at ' opening ' festivities, and other occasions 
^hen people meet to glorify each other and 'make 
things pleasant,' nobody can hear building talked 
about among friends without seeing that theie \a ^ 



76 



Style for CImrch-building. 



deep iiud settled conviction tbat the much talked of 
'Hope of Architecture" is little better than despair. 

Clioioe of a Style, — Dismissing then the baseless 
fabric of a vision of any new etyle, I also see no use in 
discussing the abstract beauties or advantages of one of 
the old styles over another. All the argument in the 
world will not persuade a man to like what he doea not 
like, or prove what doea not admit of proof. When a 
lecturer on art announcea that he ' does not come to tell 
us his belief or his conjecture, but thathe comes to tell us 
the truth, and asks what we should say if Faraday were 
to talk of his hditj that iron has an affinity for oxygen,' 
and so on, one can only answer that such a lecturer doea 
not know what conjecture and demonstration mean. 
It is amusing to contrast with that, the language of one 
of the greatest masters of logic and wit that the world 
has ever seen, who in lecturing on moral philosophy 
begged his audience to bear in mind that, ' When I say 
a thing is so and so, I only mean that I think it is so 
and so.' Sydney Smith knew, if Mr. Ruakin does not 
— and too many other people with him — the boundaries 
between the demonstrable and undemonstrable, or be- 
tween facts and opinions. 

Style for Churches. — In ordinary building then I can 
only say that people must gratify their own taste, and 
use whatever style they may prefer, doing the best they 
can to get the work done really in that style, and not 
in some modem perversion of it. For Church building 
however, there has long been such unanimity of opinion 
that some variety of the Gothic styles is the best, that 
it is hardly worth while to enforce it. But whenever 
there is an opportunity of testing any theory by ex- 
perience, that is inhnitely the best way of doing it, 
and it is certainly a striking fact that though Gothic 
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buildiag was completely out of fashion for two centuries 
and was pronounced by the then leaders of taste ' bar- 
barous, dark, heavy, melancholy, without any just pro- 
portion, use, or beauty' — ' mountains of stone not worthy 
of the name of architecture' — there is not one single 
church of any architectural celebrity, (though there are 
other buildings) in the style which then prevailed, ex- 
cept a few which owe their reputation chiefly to their 
size. And when the younger Wren wrote that nonsense 
about 'mountains of stone,' and John Evelyn called 
Gothic churches 'dark, heavy, and melancholy,' they 
w»e so grossly ignorant of the subject as not to know 
that the internal piers, or ' mountains of stone,' which 
support St. Peter's or St. Paul's Cathedral, occupy 
nearly twice as much ground as those of Lincoln, 
which is the nearest to St. Paul's in area ; and that 
St, Paul's is not lighter but much darker than any of 
our Gothic cathedrals, apart from the effect of painted 
windows. In fact it is so blocked up with huge piers^ 
both of the dome and the body of the cathedral, that 
everything outside of them might as well not be in 
the church for any purpose except passages ; whereas 
in multitudes of Gothic churches the whole area is 
used. It is remarkable that during the time Gothic 
architecture was out of fashion even the art of drawing 
it altogether vanished, and Gothic churches were drawn 
as if jbhey were Italian, and of course with all kinds 
of inaccuracy in other respects, as you may see in the 
prints of the seventeenth and eighteenth centuries. 
Even after the Gothic fashion had l)egun to revive 
many of the pictures are so absurdly inaccurate both 
in proportions and in details, that it is never safe to 
trust them. 

Nobody has ever succeeded in building a creditable 
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steeple (which old-fashioi 
word includes both towers 
and spires) in any form of 
the style called Classical. 
Wren's St. Bride's, which is 
decidedly the test of hia 
spires, is a totally false con- 
struction and coidd not be 
what it looks, and must con- 
tain three or four times the 
weight of a spire such as 
Salisbury, which is far more 
beautiful. The tower below 
it, and his Westminster and 
other towers, are little or no 
better than the 'church- 
warden Gothic ' of fifty years 
ago. Domes indeed do be- 
long to that style specially, 
but domes cannot do the 
work of towers, nor rise to 
any great heigh t, except 
when they are very large; 
and Ely cathedral shows us 
that the internal effect of a 
dome can be got quite as 
well in the Gothic style. 
As churches are always ex- 
pected to have steeples, both 
for bells am) for appearance, 
that consideration alone is 
enough to retain the Gothic 
fityle for them. 

It is also generally the 
cheapest and the best, In 
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the sense of getting tbe beat appearance and easiest 
construction, for large halls, sclioolrooina, and pli 
of that kind,especially where =^^^^^^.=: — -_ 

largewindowa are required; -^^^ IT 
-irhichaje altogether unman- 
agfable in the Italian style. 
I believe it will be found 
that, ccEteria paribus, the 
Classical style is always more 
eKpensive for such purposes ; 
and the construction, espe- 
cially of the roof, is more 
necessary to be concealed. 
Indeed it is self-evident that 
the Gothic open timbered 
roof is the most genuine con- 
stniction for that purpose ; 
just as Gothic windows are 
tbe only ones that admit of 
any great size without iron 
framework, which ia not 
architecture but engineer- 
ing, and is not intended to 
be seen as an architectural 
feature. 

But for buildings below 
these, or not involving these 
conditions, I cannot see that 
either style has any con- 
structional advantage over 
the other. Several independent architects and sur- 
veyors with no Gothic prejudices gave evidence before 
the Parliamentary committee on the Foreign Office 
plans before spoken of, that there is no necessary 
diSerence in either concenieiice or expeiiBe\j6t^eei\\^ie 
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Gothic and Cliissical styles for buildings of that i 
aaauming the same degree of ornament atioa in both 
cases. I am afraid however that I must add that most 
of the builders of Gothic houses have been for Bome 
years doing their best to refute this evidence which 
was then given in their favour, and to justiiy the asser- 
tions of their opponents that such houses are more ex- 
pensive both to build and to keep in repair, and more 
inconvenient than those of any otber stylej except indeed 
the Greek temple style of the last century, which is now 
happily exploded and obsolete, and was simply a mass 
of absurdity in this-climate and for buildings wanting 
windows in the sides. Subject to that remark, I cannot 
see that all the arguments or theories and so called 
principles that have been invented by their various 
advocates leave it any more than a matter of taste 
which of the existing old styles is to he used, except 
for churches and other buildings of that kind. 

Styles for HouseB. — I suppose however that very 
few people will deny that the word 'picturesque' 
more applicable to Gothic building, when it is done 
well, in something like the old way ; but that is so 
seldom that this is the last epithet which is gene- 
rally applicable to modern' Gothic houses, 
matter of fact, whether it need be so or not, the 
most comfortable and substantial looking houses since 
the real Elizabethan times are generally not Gothic, 
but probably more in the Dutch or Que'en Anne style 
mewhat later. I certainly do not 
a of the so-called Queen Anne 
3 fashion with some archi- 
tects, but something much solider and plainer. Italian 
ones have the same advantage of being what is popu- 
larly called square, and by builders ' self-contained,' 
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mean that modern 
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epeaking mathematically, parallelopipeds, having 
projections or re-entering angles, and therefore coo- 
ling the maximum of space within a given quantity 
outside walls. They also liave larger windows free 
from mulliona than you can have in Gothic. But they 
can be built properly of nothing but stone, and large 
Btones too, and stones of nearly equal size, and worked 
smooth, or at least ' fair,' all over, and all that is very-i 
expensive; while the genuine English styles and the 
Dutch require only small stones, of almost any s 
and they are all the better for not being uniform or 
worked smooth ; or they may be built of bricks, pr(v 
vided only they are not white ; for I defy all the archi- 
tects in the world to make a decent looking building 
out of them in any style of architecture yet invented. 
There may be in the womb of time, or in the brains of 
some unborn genius, a style which they will suit, but it 
has not come out yet. I just mention however that I 
have observed that very large white bricks of about 
twice the common size sometimes look tolerably like 
stones, and they would be more so if several sizes (all 
large enough) were used together ; and this is the more 
curious because red bricks above the usual size look 
decidedly worse. But it is a very absiu-d waste of 
money to have special bricks made smaller than the 
usual size, as some architects do. When I speak of 
houses in the Italian style having these characteristics 
I do not mean the flimsy looking abominations which 
they call ' Italian villas,' and which are below the level 
of what can be called architecture at all ; but rather, 
that which is described as the Florentine style in Mr. ■ 
Garbett'a ' Treatise on Design,' p. 243. 

Elizabethan Style— Byminetry. — It is not worth 
to consider for any practical purpose a form of 
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the Gothic stjle of house building which had a 
run early in this century, but is properly olsolete, viz. 
what was called the ' Castellated ; ' for nothing could 
be more foolish than to imitate in these days a mode of 
building which was designed in rude times to forti^ 
houses against violence, not of one or two nocturnal 
thieves getting in by back windows and picking locka, 
but of besieging armies. The earliest Gothic or English 
style which is worth imitating for domestic purposes 
is the Elizabethan. And with respect to this modem 
architects have fallen under a moat strange delusion, 
encouraged douhtless by the writings of some fenciful 
amateurs, which their own experience and observa- 
tion ought to have taught them to disregard, espe- 
cially considering how contemptuously they usually 
write and apeak of amateur architects. That delusion 
is that Elizabethan houses ought not to be symme- 
trical, or with the parts on each side of some middle 
line corresponding. We can never do anything now 
without overdoing it, or running from one extreme to 
another. Because the architects of the Palladian or 
fienaissance school had made symmetry a. byword for 
absurdity, building shams or utterly useless parts and 
long 'wings' to balance each other, making a chapel 
to correspond with a washhouse and stables to match 
a servants' hall or a picture gallery, and so on, and 
because the older Gothic buildings were often un- 
symmetrical, where symmetry would have been incon- 
venient or impracticable, therefore up starts a race of 
generalisers who denounce symmetry as un -Gothic, 
un-English, contrary to all principles of true art, as a 
false, base, and altogether un-Christian kind of archi- 
tecture. 

If they had only taken the trouble to look at any i| 
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book of ' Mansions of England ' or any such title, they 
would Lave seen that after the days of castellation and 
of large halls, which must stand alone and unbalanced, 
great houses always originally aimed at symmetry on at 
least one face, as churches also did : not symmetry of 
the smaller details, which may judiciously be varied, aa 
in the western towers of some cathedrals, but general 
symmetry of outline. I say ' originally ' becauee the 
absence of symmetry is often due to alterations or addi- 
tions. Smaller houses were naturally less symmetrical, 
because they had not rooms enough of equal size to 
make considerable features on each side of some central 
part of the building. But the modem notion, that 
cutting out a lot of rooms in cards and thi'owing them 
together anyhow is the way to plan a Gothic house, is 
at variance with every real style of architecture that 
ever existed. 

Confining ourselves to Gothic, for it is not pre- 
tended that any other style preferred lopsidedness to 
Bvmmetry when there was no reason for it, has not 
every cathedral a front substantially symmetrical ? It 
is true that a few of the foreign ones have the western 
towers differing much more than ours — and much worse 
they look ; but still there is a general symmetry be- 
tween them, except in a very few cases of great differ- 
ence, and those look worst of all. And why? Because, 
etOeris paTihuB, symmetry on each side of an axis is 
pleasing and lopsidedness unpleasing. At the same 
time the eye does not expect syoiraetry in both direc- 
tions. Every building has a front and a back, or by 
whatever other names you like to distinguish them; 
and it is not to be expected that they should be alike. 
Id churches the grand entrance is at one end, and the 
chancel at the other, and you expect some kind of 
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external difference. King's Chapel may be allowed as 
a single grand esception. Id moat other public build- 
ings the front ia still more distingmshed from the back, 
and external symmetry between them would be felt to 
be false and at variance with the known internal 
arrangement. But on each side of the middle of a 
large front the rooms are not naturally so unlike in 
either height or size, one way at least, that they may 
not very conveniently be similar ; and so they are gene- 
rally made in the later Gothic times, after housra 
began to have a multitude of rooms and of something 
near the same size, aa we have now. 

But having so disposed of the main front as sub- 
stantially aymmetrical, it is perfectly legitimate to add 
a wing, or a tower (if there ia any reason or object 
for one) or any other building on one side only; and 
the Gothic buildera certainly never stuck another on 
the other aide, aa the Palladiana did, merely for the 
Bake of balancing or symmetry, except the two western 
towers of cathedrals. The modem fashion of dogma- 
tising about reality, verticality, horizon tali ty, irregu- 
larity, and such like qualities, as being the character- 
istics of one style or another, has done nothing but mis- 
chief. As Paley said, ' nothing ia easier to invent than a 
maxim,' and in nine cases out of ten they are invented 
ex post facto to support some foregone conclusion, or 
are hastily generalised from some two or three instances 
which the inventor has met with. The old builders 
would listen with amazement if they heard such rules 
imputed to them. Considering that we profess to 
recognise no philosophy but that of induction from 
the largest experience we can get, it is wonderful how 
readily mankind accept anything that sounds plau- 
sible as an univereal maxim or axiom, if it is con- 
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fidently stated and well repeated until a fashion of r 
peating it is established ; and that in things of far moi^'B 
consequence than architecture. 

Fallacy about Orientation. — The 6rat architectural^ 
specimen of such maxima that occurs to me is one that "I 
has been repeated dozens of times, and will be 80> I 
again, though every one could refute it very soon bf j 
his own observation. Somebody, I darpsay, found aj 
church or two pointing not due east, but in the direo- 1 
tion of sunrise on the day of the saint after whom tha T 
church is named ; and he at once jumped to the con- 
clusion that such a charming bit of ecclesiology ought ( 
to be universal if it was not. So, without going to 
look whether the half a dozen churches nearest him 
conformed to that rule, which he would certainly have 
found that they do not, he straightway published it aa J 
the Bolution of the problem why so many churches do I 
not stand cardinally ; and deduction from general rules ] 
is so much less trouble and so much pleasanter to most 
people than induction from a course of observation, that 
this piece of nonsense came to he accepted and repeated 
eraitinually. Any book of churches with the cardinal 
points indicated will show you in five minutes that 
Uiere is not the least foundation for it, and that there 
VB8 never any rule but this, that churches should point 
to the east unless there was some local reason for devi- 
ating not vary much, though some of the finest are even 
beyond N.E. or S.E. St. Peter's at Rome has the chancel J 
aetoally at the west, which would be a puzzle for stick- 1 
Ufs for ' the eastward position ' of the minister at thej 
communion. In fact, as Mr. P'ergusson says, orientation^ 
was never recognised at all in Italy. 

ShaniB, FlaiAer, — Again, we have the preachenll 
against ' shams,' who profess to have discovered thatf 
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in all genuine Btyles of architecture, and especially 
Gothic, the real materials and constructive forms were 
never concealed by any others ; and they rage against 
painting deal to look like oak, and go about skinning 
church interiors of their genuine ancient Gothic plais- 
ter, and exposing rough walls, such as yoti would not 
leave in the scullery of a cottage, though at other 
times they will go and daub all this same plaister over 
with their own vulgar painting, making it a don&le 
sham, if plaister is one. And lately, by way of a 
specimen of consistency, we have had some of this 
school, beaded by a Gothic architect of the straitest 
sect, wanting to cut off the solid stonework of St. 
Paul's in order to veneer it with marble. Their excuses 
for their inconsistencies only make them still more 
ludicrous. Their most eminent realistic preacher, Mr. 
Ruskin, was hard put to it to find absolution for his 
favourite Italian builders having veneered some of 
their churches with thin marble slabs : not indeed so 
bad as cutting off solid stonework to stick that on, as it 
was only veneering bricks instead of plaistering them. 
And at last he found it in the fact that the fastenings 
of the marble slabs were not invisible, so that by 
looking sharp you can see that they are slabs and not 
solid blocks, At that rate plaister certainly can be no 
sham, for it is mistakeable for nothing else — unless it is 
painted into sham stones. 

It ii satisfactory to find that while some of the in- 
ferior but extreme Gothicists go about committing 
this plaister-skinning iniquity, the most eminent of our 
architects, whose name will go down in connection 
with the Gothic restorations of this age fifty times more 
than theirs, has pronounced strongly against it. I find 
that he said in a paper read at the Northampton 
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Architectural Society, quoted in the Architect at 
Christmas 1874: — 

'There are some principles common to all kinds 
of art, which modem architects, in mere caprice or in 
painful striving after novelty sometimes venture to 
depart from. Ever since civilisation began it has 
been the rule to finish the interior of a building 
with all possible care. Every ancient building, whether 
of Egyptian, Greek, Eoman, or Mediaeval times, was 
carefully faced internally with wrought stone, or plaister, 
and decorated. . . . We now see churches whose 
interiors are faced with rough brickwork, relieved per- 
haps with lines of red and black, and others in which 
the rudest rubble is pointed with the blackest mortar, 
ingeniously combining the harshness of barbarism 
with the disingenuousness of civilisation. It is a 
duty to protest against making our churches the field 
for the exhibition of such vagaries. Let those who, 
satiated with feeble refinement, can find no relief but 
in still weaker aflfectation of barbarism, confine their 
taste to their own drawing rooms, but let our churches 
be spared. Unfortunately the evil is not confined to 
new buildings. Numbers of fine old churches have been 
stripped internally and reduced to a nakedness com- 
pared with which Puritan whitewash is decency.' 

I know two adjacent ones so scarified by Mr. Street 
under the name of restoration. If architects think it 
below their dignity to mind what is said by amateurs, 
they will hardly venture to say that Sir Gr. Scott's ex- 
perience is to be set aside for their theories of what 
Gothic architecture ought to be. The inconsistency of 
these destructive and * vigorous ' theorists is made more 
striking by their additional invention of the phrase 
' (Conservative Restoration,' of which I shall have more 
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to say in the chapter on church building. At present I 
only say that tlie moment a man uses that phrase I sus- 
pect him of some deeper scheme of destructiveuess or 
innovation than uxual, and I don't know that the plane, 
or the work, when I came to aee them, have ever belied 
my suspicion. 

Sham Stone-painting is another specimen. From the 
time when some feeling for Gothic architecture and a 
decent degree of reality began to revive, until lately, 
the marking out of plaister into apparent stones used to 
be denounced as the vilest of shams and a distinguish- 
ing feature of the style called ' Churchwarden Gothic.' 
Then it came to be disco\'ered, on the removal of old 
whitewash, that some of the very early Gothic buildeiBt 
whose ideas of wall painting were shown by their other 
works to be ruder than the merest sign-painter would 
venture to exhibit now, had been unable to think of any 
better patterns to paint upon their walls than this same 
sham division into stones. And so straightway our ar- 
chitects threw overboard all their denunciations of it, 
and began with the usual ardour of perverts to think 
they cannot give us too much of it. I have challenged 
the moat eminent offenders — and they include the 
President of the EJ.B.A. himself — to defend it, and 
never a word more can I get from them thau that the 
old builders did it ; which we know just as well as that 
they did the other daubs just now described, which no 
architects dare copy now, obviously because they were 
only just beginning to learn the rudiments of painting 
and could do no better. It was just the natural thing 
for a beginner to start with. They thought plaister 
looked bare, and of course inferior to smooth well-jointed 
ashlar, and so, like our churchwarden architects of fifty 
years ago, they said ' let us make it look as like stone 



Painting stone walls. 89 

as we can,* and painted in the joints accordingly, until 
later times when they learnt to do something better 
and left that alone. Our architects have more reason- 
\ ably tried to imitate that better painting, but unluckily 
■f have failed more signally than in anything they have 
\ attempted. Why, I do not know; but the fact is certain, 
\ and there are cases enough, and will be many more, 
j^ where people have been as anxious to take the modern 
\ painting oflF their walls as they were to have it put on 
= twenty or thirty years ago. 

Before I leave this sham stone-painting I ought to 
notice an ingenious excuse which some of our architects 
have invented for it, not feeling quite easy in their 
minds at having nothing to answer the objection that 
it is a sham, and contrary to their professed principles. 
That excuse is nothing less than this: that these 
parallelogrammic divisions of the shape and size of 
stones are not to be regarded as an attempt to imitate 
stones, because the lines are generally red, and occa- 
sionally double, which mortar joints would not be, and 
sometimes they have a kind of twirligig ofifshoot on 
each side which would still less exist in real stonework. 
In other words, the sham is good because it is so bad. 
But if such excuses are worth answering, do they not 
see that the lines were coloured simply because white 
lines on plaister would not have been conspicuous, 
though white mortar joints are visible enough in stone ? 
Further, it does not follow that imitation of stones was 
not the primary idea, because they afterwards tried to 
relieve the monotony of those marks with something 
else, ffo man of common sense who sees the original 
work of this kind in St. Albans for instance could be 
persuaded by all the members of the E.I.B.A. (if they 
all agreed, which I am glad to find they don't) that 
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those who did it had any other idea in their 
hut that of imitating stones. And I repeat that tl 
is a thoroughly mean and rudimentary idea of decor*-! 
tion, which was abandoned as soon as they learnt to 
Bonaetbing better ; such as the patterns which begaa' 
to ahow the ' selves through the later whitewash at tha' 
east end of Salisbury (over the altar) some years t^ 
and still better ones on some of the arches at Worcestw^ 
and some bits in the later part of St. Albans, very dif- 
ferent from the earlier dauba and stone-marks on tli« 
square brick Norman piers. 

But I have no hesitation in saying that smooft 
plaister with its natural face, not that horrible brown 
paper looking stuff, called 'floated' plaister, with* 
sandy face, which all the architects prescribed lujtil 
a few learnt better lately, is infinitely preferable to 
any such painting as we have got yet, or seem at all 
likely to get. The difference between the two modes 
of plaistering is that the rough kind is finished with 
a wooden trowel which 'floats' over it, and the other 
with a steel one which makes a smooth face. Th6 
rebuilt brick piers of the great tower of St. AlhaiS 
are done very nicely in the latter way : indeed none of 
the new plaister there is rough ; but the transepts are 
partially defaced by that abominable sliam stone-paint- 
ing, which I am happy to say is stopped from spreading 
farther, and will some day be effaced with unanimous 
condemnation, both there and elsewhere. Thus far it 
may be said with lamentable truth* of every architect 
who has lifted up the painting brush on either stone 
or plaister, ' Nihil tetigit quod non fcedavit.' I re- 
member when the painting of the restored figures in 
Salisbury Chapter House was thought by some people a 
great success. I heard lately that the tide had turned 
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[against it, and that they were contemplating getting 
[lid of it, and perhaps they have done so. 

The preachers against shams (as they call many 

- fhings which are not so) have been sorely puzzled with 

the west fronts of Salisbury and Lincoln, and the east 

front too of the aisles of Lincolny which is ndoubtedly 

. the grandest of our cathedrals externally. Other smaller 

■ things of the same kind are equally fatal to their 

^ theory, and are further proofs of the folly of artistic 

' maxims, which are made to order as they are wanted. 

If works of art permanently give pleasure they are good, 

in spite of all the theories in the world, and the art or 

genius of a good designer lies in being able to design 

what will do so in the long run, and not as a mere 

passing fashion like ladies' dress. 

Wide Mouldings. — At the same time I am far from 
saying that reality should be so much neglected as it 
often is, and by these very preachers against shams as 
niuch as anybody ; who will give you, and in buildings 
which they mean to be handsome, doors with shallow 
mouldings sprawling an inch and a half or more over 
the panels, and manifestly tacked on, forgetting that 
they are or ought to be nothing but the slightly deco- 
rated edges of the * rails and styles' into which the 
panels should be framed. And the panels themselves 
are merely thin flat boards, often only half an inch 
thick, instead of thick ones as they used to be with the 
^ges bevelled, or what are called ' raised panels ; ' which 
however should be rather thinner than the styles, or 
they look too heavy. 

Cornices. — Again, you never see now, unless you 
have insisted on it yourself, anything like a real 
coniice ; and I have actually found architects either 
^orant or unwilling to acknowledge that cornices 
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originally were and ought to be or appear to be a real 
projection of deep stones, or bricks (if necessary) in 
successive set-oflFs, carrying a ceiling or a roof. The 
modem cornice, which has come in since these people 
began raging against what they call shams, is an indis- 
criminate heap of two sets of mouldings, one of them 
sprawling some enormous width over the ceiling and 
the others for some generally less distance down the 
wall, with a great hollow between for dirt and spiders : 
indeed large enough for those spiders who catch birdSj 
and for the birds' nests too, quite unreachable by 
brooms, at the very place where a real cornice would 
be thickest. These two figures, in which I have drawn 
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the details indistinct in order to confine the attention 
to the great features, show the characteristic diflference 
between the genuine and false style of cornices. The 
dotted lines carried into the wall in one of them show 
what the stones would have been if they were still more 
genuine cornices of real stone. I have myself had one 
made of bricks gradually set oflF and of course plaistered, 
imder a gallery of flags which the architect wanted to 
carry on iron brackets, which were quite unnecessary. 
Perhaps they will justify this as they do the painting of 
the double stonemarks upon plaister, by saying that it ^ 
is so unlike a real cornice that it is honest, while those 
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of proper shape made of plaister blocked out by frame- 
work are a sham because they pretend to be real cornices 
but are not. If so, I leave them to the enjoyment of 
their excuse, which is worthy of their work, 

I don't know anything that so distinctly marks the 
decline of architectural taste, and I must add, know- 
ledge of principles of design, as this one matter of cor- 
nices. Up to about fifty years ago, they were never 
absolutely bad and incapable of being what they profess 
to be, though some of course were handsomer than 
others. In modem houses it is the rarest thing of all to 
8eeoue that is not oflFensive, from being ill-proportioned, 
sprawling, unmeaning, unsuitable for the work of a cor- 
iiice, and evidently designed on no principle at all. And 
no wonder, when architects think they can design an 
original and handsome thing, of which the section never 
^ be seen, by drawing a section of it on paper, as 
indeed they do most of their other details; but hardly 
^y others in house building are so large and important 
88 the cornices, or so difficult to judge of without trial 
in their place, both as to their shape and size. 

It is just the same with respect to all other orna- 
mental terminations of edges and corners, which may 
be classed under the comprehensive name of mouldings. 
The possible varieties of a small depth of moulding 
are very few indeed, at least of those that can look 
well. The conamon 'ovolo'* (see fig. c, p. 95) which 
you see in nearly every door of the last 150 years 
until lately, will never be improved on ; but our archi- 
tects think they must try something original, and 

* The builders' names for mouldings do not always agree with those 
in books on architecture, where the builders' 'ogee ' is called a cyrrui recta^ 
or rewrto. 



94 Old and Modern Mouldings, 

must make something more of it, and so they give us 
a set of curves in and out running over twice as much 
width as depth on the door frame ; or rather a pretence 
of it, for ninety-nine oiit of a hundred of them are only 
stuck on and not worked in the frame at all. In like 
majmer, pew ends in churches are splayed or bevelled 
away far beyond 45°, in order to get a wider space for 
mouldings, which oiu- designers fancy will give a false 
appearance of thickness, whereas in fact it does the 
contrary and makes the piece look thinner than if it 
were left quite square or with a small chamfer or bead. 

Many old mouldings and splays, in various styles of 
architecture, had greater depth than width, even the 
common door mouldings, Irat never the contrary, so far 
as one may safely assert a negative with the possibility 
of some occasional exception which was not followed be- 
cause it was perceived to be wrong, or in the expiring 
efforts of a manifestly decaying style, as in the latest 
Gothic work, in which false jambs were sometimes made 
to project beyond the face of the wall with the idea of 
giving depth greater than the reality. The eye always 
detects and resents impostures of that kind and takes off 
more than the proper discount. 

ArchitraTes. — Those are different from the Italian, 
and much older door architraves, which were long flat 
stones, rather wider than the thickness of the wall, 
or projecting a little on the face, whereas Gothic jambs 

I were always worked in the stones of the wall. And 
it is odd that Gothic arches and Italian ones are exactly 
reversed in tliat respect ; for Gothic arches invariably 
had an arched extrados, and never the stones stepped 
into the wall-stones, which Italian arches often have 
conspicuously, as you may see in many bridges, &c. 
The common door architrave, or the whole mass of 
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round a door in a thick wall, which is now made 
up of a dozen thin slips of wood nailed to the wall and 
to each other, is an exact imitation of the stone casing 
round the doors in the temple of the Sun at Baalbec, 
probably of the time of Solomon ; and there will never 
be anything so good, except the Gothic ones, which are 
founded on the opposite principle of cutting ornamental 
mouldings roimd a splayed opening in the ordinary wall- 
stones, sometimes inserting shafts also in the hollows, 
carrying more decorated arches above. 

The Ogee Moulding. — The worst and feeblest look- 
ing of all mouldings, except on a very small scale, is 
that called the ogee, or curve of contrary flexure, or 
Hogarth's line of beauty, figs, a, 6, which it may be for 
animal forms, but certainly is not for rigid ones. Mr. 
Buskin said long ago, and it is true, that it never occurs 
even in the boughs of trees ; i.e. there is always a knot 
or some irregular projection at the return of the curve. 
It only came in with the declining Gothic style, and is 
common enough in the Eenaissance, to which it may or 
ttaynot be appropriate for what I know. But I do know 
that having had a house full of mouldings chiefly com- 
posed of ogees proposed to me in plans, and having soon 
found the necessity of seeing specimens of all of them, 
they were all manifestly improved by turning the ogees 
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^ 6 into two separate curves as at cZ. And it may be 
M well to mention that I found also that it was better 
^ make the two curves equal, especially in some thick 
mahogany doors, where the usual single ovolo c looked 
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coarse, though it would not do so in deal, taking care also 
not to let the width of the whole exceed the depth. A 
specimen of the latter was made for me to look at, which 
looked very ill and quite unlike the doors of equal 
thickness in a house of the last century which I had 
told the men to copy. Then I found that they had 
taken for granted that the width ought to exceed the 
depth of the moulding according to the modem feahion, 
id BO the cause of the inferiority was evident. 

Some architects are not content with having sham 
mouldings much wider than their depth nailed on to 
the panels, instead of moderate ones cut solid on the 
styles (or thick framing of the door) but they must 
needs make them project besides above the generalface 
of the door, which is impossible as a genuine construc- 
tion ; for it would imply that all the middle of the 
styles had been planed off or countersunk to leave these 
edges sticking out. So that this false pretence of 
solidity reveals at once that there is no solidity at all, 
and that these huge moiUdings are merely tacked on, 
besides being very ugly, as impostures and excesses of 
that kind generally are. I shall have a little more to 
say of door construction in the fourth chapter, but theee 
matters of principle belong to this. 

The Vigorous Style. — Before leaving the question of 
the styles now in fashion, I must say a word about two 
more. One is that modification of French or Italian 
Gothic (for it is sometimes called one and sometimes 
the other) to which its patrons have dexterously affixed 
the epithet ' vigorous,' though it would have been just 
as appropriate to call it ' feeble.' But in fact any such 
epithet is nonsense, as it expresses nothing really bfr 
longing to architecture. I should call it the Shadowless 
style, for that does express its character, and it is as 
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^Hkerable as the man who sold his shadow. The great I 
^^Bncteiistic of genuine (iothic is the abundance of | 
^^pjdows produced sometimes by quite email cuttinga 
f^ projections like eyebrows, requiring no such heavy 
mawea and large stones as the Classical projectiouB do 
This 'vigorous' style displays only the vigour of shay- 1 
iig ofT all such projections; making the slopes of I 
buttresses without ' nosings ' and twice as steep as they 
ever were in real Gothic, at least in England ; window 
Ifflcery is made as if it were cut out of stone flags ; au 
boildingB rise out of the ground without plinths < 
projecting bases, as if they were mushrooms. It de- 
lights especially in that ingenious and refined mode of 
oraamentation to which some profane undergraduates 
give the name of ' streaky bacon style,' and in the raw 
tiriolt interiors of which I quoted Sir Gilbert Scott's 
opinion a little while ago ; and in woodwork of the 
moBt harsh and ugly outlines totally unlike any old 
examples ; and in all sorts of lopsidedness, of which Mr. 
Street's Law Court tower design is probably the climax. 
For some reason or other this style is peculiarly affected 
By gentlemen of the ritualistic persuaaidn, but whether 
fcr any other reason than its novelty, which it haa , 
already lost, I do not know. 

In London house-building it is already superseded 
ly something which they call the Queen Anne style, 
though very diiferent from the much quieter style 
which used to be so called some years ago. That 1 
plain tall windows with slightly arched tops just enough 
to make them real arches, and sash windows, which in 
old times had very thick bars, and aniall panes, not , 
more than a foot wide, but now may have large ones. 
And that, I am quite satisfied, is the most convenient 
and pleasant as to light of all modes of house-building. 
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The new Queen Anne style is a very different tbing, 
being a mere jumble of Italian and Gotbic features with 
most of the disadvantages of both. The name is of very 
little consequence in either case, but one of the things 
is good and the other bad. Both the so-called Queen 
Anne styles have however the merit of requiring no 
stone except in the window sills, which is an advantage 
in London and smoky towns, where stone or at any rate 
carved stone is little more than wasted. The money 
wasted in carving stone for such places benefits nobody 
after a few years except the architects and builders who 
were paid for doing it, for all the carving gets choked 
up with dirt and becomes invisible for any omanaental 
purpose. The workmen might far better have been 
employed in doing something else, as they would have 
been. 

Proportions. — Modem architects, and amateiu- no 
less than professional ones, seem to have run wild on 
the fundamental question of proportions, and chiefly 
the proportion between the height and length of all 
buildings, especially in the Gothic styles ; though latterly 
the mania for height has extended to the other styles as 
well, and nobody will even have an 'Italian villa' now 
without a tower, which I believe is generally devoted 
to the combustion of tobacco. Whether that is the dee- 
tination of that strange-looking tower which Sir Gilbert 
Scott thought fit to stick at the corner of the Foreign 
Office which Lord Palmerston made him spoil, I do 
not know. I disclaim the idea of laying down rules or 
propounding any theory for determining proportions. 
Various theories have been invented by ingenious men, 
only to be forgotten as soon as they are read. It is 
however a fact, easily verified by observation, that here 
in England, in the times of all the genuine styles, 
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Lgth was treated as the main characteristic of grand 
buildings, while in foreign Gothic height was much more 
cultivated. It is also a fact, which people are con- 
stantly finding out too late in modem buildings, that 
all the other dimensions may be dwarfed, and the whole 
proportions made fco look wrong, by height which is seen 
to be excessive as soon as it is done, though there is 
a constant tendency to increase it beforehand. Our 
town houses have become towers, and our towers chim- 
neys. But no building is ever overpowered by its 
length. I do not mean that such a thing is impossible, 
tot that they will bear any length which can be given 
to them within any practicable limits of extension. 
Even smallish houses, such as moderate parsonages, 1 
are generally made to look smaller than they are and 
insignificant by having no conspicuous dimension ex- 
cept their height, aggravated in the hands of naodem 
Grothiciats by roofs of absurdly high pitch, fit only for 
cathedrals which have wall enough not to be overpowered 
by the roof. 

The modem reqiiirement of higher rooms makes 
it difiBcult to build a small bouse so as to look large 
enough for its height, even with a roof of reasonable 
pitch, BBpecially with due regard to economy which 
becomes more pressing yearly for houses of that class 
of ordinary parsonages. A few years ago I had to | 
degign a vicarage for St. James's, Doncaster, and partly 
6w the above reason and partly for convenience in other 
respects I addeJ to it what may be called a curate's 
liouBe, putting the vicar's door in front and the curate's 
tt the end ; so that it has the architectural effect of 
a single bouse qiute long enough for its height, and 
Ott of a semi-detacbed pair. At the same time I 
it observe that much more is generally wasted \si 
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're-entering 'angles, and therefore superfluous external 
walling, and fancy gables and inequalities in roofs than 
would serve to make a plain small house of sufficient 
length to look respectable. 

But in large buildings, either public or private, ex- 
cept where every inch of ground has to be considered, 
there is no excuse for the excessive height which it is 
the fashion to aim at now ; and so far from making 
buildings look grander it makes them look smaller. 
I have often found people incredulous that the new 
parish church of Doncaster is sixteen feet, which is 
equivalent to a whole bay, longer than the old one, 
which they say looked not shorter but loi^r than 
this. The reason is that the roof, and consequently 
the tower, are each about twenty-three feet higher than 
the old ones, which is a miich greater proportionate 
addition than the increase of the length by about 
a ninth. Consequently every limb of the church is 
too short, I tried in vain to get it lengthened before 
a bit of wall was built, but people naturally trusted 
to the architect and the fact that the length was 
already increased sixteen feet. The tower has since 
been much improved by rebuilding the pinnacles four 
feet lower than before, after they had got loose from 
bad building, the clerk of the works having got too 
fat to superintend the work at that height properly. 
If I had to do it again I would reduce the height of 
the whole building, besides making the nave of six 
bays of the same width as the old ones instead of fiye 
of the larger size which they are now. 

In the next best work of the same architect, Exeter 
College chapel, the same defect is still more conspi- 
cuous ; but that was not so much his fault, because 
there was no room for greater length ; but it ought 



Length an English Characteristic. loi 

therefore not to have been so high and never would 
hsCVe been in old times. Buildings which are full of other 
faults are not worth noticing for this in particular, or I 
might cite them by dozens ; so I mention one that is 
better than usual. The group forming Lincoln's Inn 
Hall and Library is generally considered one of the best 
modem ones of its kind. The proportions of the Hall 
pretty well fixed themselves by precedents : but as soon 
as he got free from them, the architect, Mr. Hardwick, 
committed the usual blunder of making the Library 
much too short for its height and width ; and the Middle 
Temple one is worse. In 1 872, as may be seen in Mr. 
Spilsbury's ' Guide to Lincoln's Inn,' our Library was 
lengthened on a plan of mine for adding three bays to 
the original five, with some new rooms below, and the 
S.W. staircase turret. Though some persons were afraid 
of it at first it is now universally admitted to be the 
handsomest room of the kind in London, and not even 
surpassed by any College Library except Wren's inter- 
nally beautiful one at Trinity, which however is ugly 
enough outside, as nearly all his churches are except 
St. Paul's, though some of them are fine inside, even 
the ugliest of all, St. James's, Piccadilly. 

I have known churches improved acoustically as 
well as architecturally by being lengthened. When 
I am told that a church wants enlarging I always en- 
quire first whether it can be lengthened. Length was 
tiie special characteristic of our great English churches, 
which are admitted to look larger for their size than 
foreign ones, however much some people admire the 
greater height of those. Old St. Paul's was the longest 
church in the world, as you may see by the catalogue 
of large buildings at the end of the book. 

It is also of some consequence that increase of 
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height gives no available increase of capacity, unleaa 
it is enough to add another story to a house ; and 
therefore it is the most unprofitable redundancy of 
dimensions. A spare space of floor capacity adds 
greatly to the internal effect of any large building. 
Of course they should be high enough ; but what ia 
high enough in any given case ia just one of the things 
which an eye for proportions will ascertain better 
without rules than with them. Unfortunately such 
eyes are very rare indeed ; and some people almost 
seem to think that care about proportions is an ob- 
solete mistake, that the business of an architect is to 
design in whatever happens to be the fashionable way 
in any shape he likes, and that all the beauty of 
architecture depends on sticking on plenty of orna- 
mentation, and spending plenty of money. I have 
often said from observation that the worst way to get 
a handsome building is to tell an architect that ' ex- 
pense is no object'; while if you tell him that it is, 
and that he must trust to his proportions for effect, 
you may have a chance of getting good ones, unless 
of course he is incapable of producing them, and you 
are also. For that incapacity there is no remedy, though 
gross mistakes might be avoided oftener than they are 
by merely attending to the proportions usually followed 
in old buildings of the same kind. 

I say nothing particular about width as well as 
length, because in the case of single apartments under 
one roof, such as churches, halls and libraries, the width 
generally settles itself, as we may say, by various prac- 
tical considerations : except that wideness together with 
great height of course aggravates the usual deficiency 
in length. For that reason York Minster looks too 
low inside, though none is higher, and none except 
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Westminster comes near it. On the other hand, too 
great narrowness prevents yoiir seeing the length, like 
looking down a gun barrel. The aisles of cathedrals 
do not look so long as the nave which is generally 
twice as wide. Here again it is impossible to lay down 
rules, "for some of our cathedral naves are eight or nine 
times as long as their width, and yet do not look 
narrow, but then their width is absolutely and mani- 
festly great compared with ordinary churches. 

Monotony and Tariety. — Another common modern 
fault, of the samu family as the two last, is a morbid 
dread of what is called ' monotony.' That is not quite 
the same as symmetry, which only involves a middle 
and some corresponding flanks, nor the same as 
length, because there may be no successiTe bits of the 
whole length alike. The avoidance of ' monotony of 
sky line' was the ground ou which Barry advised the 
Leeds Corporation to add that frightful tower to their 
otherwise handsome Town Hall ; not that he was re- 
sponsible for the design. In the same neighbourhood 
I found them a few years ago adding a complicated 
arrangement of transepts to a church where there were 
none before. I asked what that was forjand I was told 
that it was thought so many windows of an ordinary 
nave and aisles, which woidd have been five or six, 
would look ' monotonous.' I wondered if the architect 
knew the number of similar bays in most of the cathe- 
dral and monastic naves, sometimes twelve and thirteen : 
and also what he would have said to the great town hall 
of Ypres, with its tower in the middle and twenty-four 
two-light windows on each side of it, making a total 
length of 440 ft. (See Fergusson'a Handbook.) 

It happened that soon afterwards I had to design a 
new church, St. Chad's, Headingley, within a mile of that 
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same place ; and so, partly for the purpose of illt^ 
trating this monotony doctrine, and also becauee I 
thought it would look well, I made the clearstoiy 
with thirty-four equal lancet windows, viz. : twelve on 
each side and ten round the five-sided apse. When 
they were up just high enough to show, I was told that 
some people asked if I was crazy to build such a church. 
But I have since seen it almost copied in that respect 
and others ; as another of my churches has been etill 
more literally ; and though I do not pretend to think 
it perfect, or to say that I should always build in that 
way, it is certainly in some cases particularly effective 
and pleasing. The repetition of members too nume- 
rous for the eye to count at a glance always gives an 
impression of considerable length, unless they are per- 
ceived to be individually small and insignificant; in 
which ease the eye at once resents the imposture and 
sinks the whole thing into what I called a baby house. 
For that reason sis bays in a nave are much more 
effective than five, for the eye counts five at a glance, 
by the middle one and two on each side of it, but does 
not count six so easily. The finest specimen of this 
abhorrence of monotony is the third edition of the 
design of the Law Coiuts, of December 1 87 1 , which in 
a length equal to York Minster has not fiily feet any- 
where of continuously uniform design, except the two 
comers of the central gable and grand entrance, if that 
can be called central which is twice as near one end 
as the other. But I do not defend the monotajny of a 
vast number of similar windows all over a church, as at 
Salisbury ; it is exactly the reverse of the proper ar- 
rangement, where the details are all slightly varied, 
as in Decorated buildings. 

Another form of the same disease is putting church 
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towers in odd places, central in no direction ; which 
first makes the church shorter hy tlie whole width of 
the tower, and secondly makes it appear to stand 
nowhere, as we may say, from nearly every point of 
Tiew. Occasionally I know that it was done in old 
times, but so rarely that it was evidently an exception 
for some special local reasons, perhaps not discoverable 
now. So also the modem Gothic practice of breaking 
np the roofs even of small houses, and a fortlon of 
large ones, into as many bits and gables of unequal 
heights and widths as possible, though the architects 
bow very well that that increases the expense both of 
bnilding and of keeping in repair, and so will augment 
the pleasures of the new Ecclesiastical Dilapidations 
Act, which the clergy have begun to discover was passed 
mnch more for the benefit of architects and ' surveyors ' 
(which are the same thing) than for theirs. 

The Dilapidations Act. — The two excuses for it were, 
fint, that clergymen sometimes die insolvent, with their 
houses in bad repair ; which the Act will not prevent : 
Md secondly, that new incumbents did not always spend 
their dilapidation money in repairs ; which could have 
heen easily provided for by an Act of two or three 
•iUusea, without a quantity of machinery which means 
f«a to surveyors and officials at every turn, and an 
obligation on new incumbents to spend whatever the 
diocesan ' dilapidator' (as they call him) orders, whether 
thqr receive anything or not from the predecessor's 
'■itate, and may leave all but five years' dilapidations 
improvided for, and allows nobody to settle their own 
afisira with their predecessor or his executors, on the 
nwdem principle that nobody can do their own business 
u»ell as some kind of 'governing body' can do it for 
them. According to a statement at the Church Congreae 
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in i87SjDiore money lias already been paid by the clergy 
in fees than would have built some hundreds of parson- 
ages. The Act was got up by a few bishops who did 
not see the consequences, and a few astute and expe- 
rienced surveyors who did. 

Uais. — I spoke in the first chapter of the inaufB- 
ciency of mass, which we may call Bimsiness, as a 
general defect of modem building. Where expense 
has to be considered at every point, on account of the 
enormously greater proportion of money which goes for 
beer and laziness than at any former period, one cannot 
blame people who must have houses for getting them 
built as they can. But this excuse will not serve for 
the general scantiness of materials which we constantly 
see combined with the most extravagant ornamenta- 
tion. The commonest form of it is building walla too 
thin. Large mansions, as auctioneers call them, are 
sometimes built no thicker than a decent cottage 
should be, of 14 in. walls ; and sometimes when a story 
is wanted to be added, even to a house of moderate 
height, it has to be of wood, because the walls would 
not otherwise carry it safely. Such houses too are hot 
in summer and cold in winter, and very likely to be 
damp besides. But I shall have more to say on the 
proper construction of walls in the next chapter. 

Oddities. — I just notice one more peculiarity of 
modem Gothic architecture ; and that is the disposition 
of some architects to invent apparent difEcultiea to show 
how cleverly they can get out of them ; which always 
ends in the thing looking like a blunder discovered too 
late ; and indeed they sometimes are, though the archi- 
tect will not confess it. All these qualities together, 
abhorrence of symmetry and of uniformity, which they 
call monotony, striving after height, carelessness or 
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ignorance aboutproportioos, not only of the whole maa*^' 
but of the details in relation to the whole and to each'| 
other, estnivagance of decoration with poverty 
materials, insufficient depth of shadows and wilfolfl 
destruction of them, and the raistaking of mere queer-j 
ness of construction for originality and genius, are tl 
chief causes of the continually increasing absence from 
modem arcliitecture of that essential quality called 
Eepose, which is au uDdefinable aud yet as manifest as 
the quality of being a gentleman. In fact it may be 
also said that our architecture is continually becoming 
more vulgar, i.e. more pretentious and good for nothing, 
and more unlike all old architecture in general cha- 
racter, whether it professes to im.itate any old style of 
not. There is a constant increase iu ' fussiuess ' and 
what Mr. Fergusson somewbere calls ' flutter ' about 
our buildings, and a disposition to overdo everything, 
as if the architect bad never felt sure of his design, but 
was constantly adding something or other to make a 
show of variety or originality. I know that employers 
and amateurs are equally to blame for some of this, 
and are much too fond of wanting to introduce into 
their own building every ' nice thing ' that they have 
seen somewhere else. But that is no excuse for archi- 
tects committing these abominations when they are left 
to their own devices, as they are nine times out of ten, 
not merely by the legal effect of their common form of 
contract, which I remarked on at p. 17, but because 
very few employers really want to interfere against 
their architect, whom they are generally too ready 
think infallible until they find out their mistaki 
late. 
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CHAPTER III. 

HOUSE-BUILDING. — MASONRY. 

PoeitioQ — Trees and Ivy — Aspect — General PlanB^Hall with Lantarn 
— BasBmenta — Two and. Three Storiea — Principal Rooms — Specimen 
of a. Plan — Carriage Portico — Stairs — Chimneys — Sizes of Rooms — 
WindowH — Buijfl or OrielB — Flat Archea — Concrete under Floors — 
Hollow Walls — Stone and Bricfcs— Finish — Mortar and ConecBtB. 

I PROPOSE now to offer some suggestions on various 
practical points in housebuilding (including some that 
are common to houses and other buildings) which are 
too often neglected. It would be a waste of time to 
repeat those which are generally attended and in- 
serted in specifications, and on which 1 have nothing 
special to remark. And first, on one which is and has 
been in all ages astonishingly overlooked, in old times 
from ignorance of science and the laws of nature, and 
in modern times from carelessness. 

Poiition of Houses. — It is a common and too true 
remark that the great majority of large houses are 
wrongly placed, either in position or in posture (to use 
a distinction of modem ecclesiastical law) or in both. 
In many cases it is impossible to guess what caused 
them to be placed as they are, when a few hundred 
yards, or a twist of the plan, would have given them a 
fine view, or a better aspect, or a high and dry site 
instead of a low and damp one. There is a story that 
one of the grandest houses in Shropshire was left to the 
architect to plant as well as to build, who put it, as they 
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often do, to be looked at rather than looked from — 
looking north along a Bunless valley in a large park 
with plenty of fine aitea and large views : and that the 
owner came to see it once after it had advanced too far 
to stop it, and waa bo disgusted that he never came 
a^iain. Many others are made to look up hill instead 
of down ; or upon woods so near that the house seema 
fenced in ; or with inconvenient approaches when eaay 
ones might have been got ; and in short as if nobody 
had condescended to spend five minutea in seriously 
considering where people are to spend their lives and a 
vast sum of money for the purpose. 

In old times the monks were under the impression 
that lowphicea were warm and sheltered; whereas they 
are in fact the coldest and the hottest and the dampest, 
and the air in them the moat stagnant and unhealthy 
even when there are no visible signs of damp. Flowers are 
earlier cut off by frost in valleys than in the hills, and 
the thermometer often falls much lower. I have juat by 
accident read in 'White's Selbome,' that in December 
1784 the thermometer fell to zero there in the valley, 
and that he sent up the hill expecting to hear that it 
was lower still, and waa surprised to find it 17°, and 
from 10° to 18° higher generally through the frost. I 
remember hearing of the same difference between very 
high hills and a valley in Yorkshire at Christmas i860, 
when the thermometer was at zero in the valleys. The 
closeness and dampness and stagnation of the air in 
valleys speak for themselves. You often walk down a 
hill into a mist in summer evenings almost as sensibly 
as if it were a pond. Rooms upstairs are notoriously 
drier and wanner at nights than ground-floor rooms, 
an d you can keep the windows open hours later in the 
^H|9iung. Great plains are sometimes healthy, but the 
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bottom of a valley is nearly always the worst place to 
build in, though it Ib true that from difference of soil 
or other circumstances some valleys are healthier than 
Bome higher grounds. 

Wind. — Another mistake by no means yet exploded 
is that the north east is the direction in which houses 
want most protecting from wind. East winds are un- 
doubtedly odious — though valuable for a certain time ; 
but they are the least violent of all, and their qualities 
not such as are affected by mere screening, at least 
with reference to the side of a house, though it is 
different for a garden, which certainly should not slope 
to the north east. The highest winds and the wettest 
are the south west, and the south west side of a house 
is the moat liable to damp from the wind blowing the 
rain against it. Accordingly that is the side on which 
protection by trees, not too near, is most important. 
I remember visiting a house so protected, after the 
greatest storm of wind I ever knew, and being told that 
they had hardly felt it. Even a low wall with a sloping 
top is said to throw the wind upwards so much as to 
protect gardens and other things behind it ; and a very 
open screen will break the force of the wind. 

Ivy and Trees. — Some years ago archdeacons used 
to go about the world charging against ivy, as making 
churches and parsonages damp. I believe they have 
since learnt better : at any rat« it is now well known 
that nothing tends so much to keep walls dry as ivy, 
especially west ones against which the rain heats 
hardest. I have heard of west rooms which never could 
be kept dry until they were covered with ivy. It is 
also cool in summer and warm in winter ; for trees, 
like animals, have a constant vital heat of their own, 
which is put in some scientific books at 55°, and every- 
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y knows that they are sometimes killed hy extreme ^^( 
cold like animals. But you must take care that ivy 
does not get into holes or cracks in your walls or it will « 

^lit them to pieces in time. ^^^H 

It is remarkable that trees near a house produce just^^^H 
the contrary effect to ivy on it, and equally remarkable ^^^H 
how stupid the owners of bouses are upon this point, ^^^ 
especially when they do not live there ; refusing to let 
trees be cut which only injure the house and ita in- 
habitants by keeping it continually damp, sometimes I 
dripping on the roof, and always keeping oif the sun 
and air, besides exhaling damp in all damp weather. 
I see this also was noticed so long ago as in ' White's 
Selbome,' and the proper explanation of it given, mz. 
that trees condense or turn into water the moisture of 
the air which is otherwise insensible. He also says 
that they 'perspire largely' (which is not quite so 
clear) and check evaporation, which is certain, so that 
the ground under woods is nearly always moist ; ' no 
wonder therefore that they contribute so much to pools 
and streams ; ' and he might have added, that small 
streams and even rivers are gradually drying up all 
over this country and many others from the continual 
destruction of trees. 

But even this very mild piece of natural science is 
beyond the comprehension of no small number of 
owners of country houses to which the trees have 
become an absolute and dangerous nuisance, however 
ornamental they may be from a distance, if houses were 
made to look at, not to live in. Non-resident owners 
seem to have a kind of idiotic notion that it is making 
too great a concession to their tenants to let them give 
light and air and dryness to the house by cutting down 
~k iree. People of that kind are beyond argument, i " " 
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■.J cannot see for themselves that they are injuring 
their own property under the tancy that they are pre- 
aerving it, or keeping it picturesque, or secluded, or 
something or other which is of no value to them, who 
don't live there, and a nuisance to those who do. I 
remember a vicarage being built pleasantly near to a 
fine tree, as it was thought ; and then the owner found 
his study and the bedroom over it incurably damp and 
cold. I told him that be always would until he cut 
down the tree which ought to have been kept farther 
off; at last he gave in and cut it down, and then his 
rooms became comfortable. I staid several summers in 
another house where the library, which ought to be 
the warmest from its poeition, always wants a fire three 
or four weeks earlier than the corresponding east room, 
and papers in the library become damp and soft after 
a very little rain, from the very same cause of having 
been built too near some large trees on the south west. 
It is difficult to give any rule for distance, because it 
depends on the size of the trees, but no man can have 
any difficulty in finding out whether the house he lives 
in is affected by their proximity or not. In planting a 
house near trees, or trees near a house, too many people 
forget that the trees will grow, unless they are already 
dying, and that a large tree casts a very long shadow, 
and that a number of them shed a damp influence atill 
farther. The owners of country houses with lodges 
generally condemn their lodgekeepers to live in houses 
steeped in damp and often cut off from the sun by large 
trees overhanging them. 

Fogs. — Another curious common delusion on the 
part of the dwellers in houses in low and obviously 
damp situations is, that by some peculiar idiosyncracy 
of the air or providential interference, the fog never 
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reaches them, but always stops at some convenient 
boundary which they point out to you. But if tliey 
will go and stand just beyond that boundary in a fog, 
they will discover the equally curious fact that their 
house is then just within the fog : the explanation of 
which is that you can see a certain distance through 
an ordinary damp fog much as if there were none, but 
no farther. 

Aspect. — It is perfectly well known that an aspect 
mainly south is the best for the principal rooms, and in- 
deed for all rooms which are to be constantly inhabited. 
It is not the south aspect but the west that is the hottest 
at the only time of year when heat is ever disagree- 
able in this country. Hot weather does not last the 
greatest part of the year in England, as the builders of 
houses at watering places and many others seem to 
think, with their cold-admitting French windows down 
to the ground and over-windowing everywhere. When 
the son is highest, as it is in the south and in summer, 
it does not reach nearly so far into a room as it does 
^en lower in the west, or in winter ; and of course in 
the east too ; only the afternoon sun is much hotter and 
the heat more oppressive than in the morning. And 
therefore living rooms may look somewhat east of south. 
S.S.E. is quite enough ; or you may say, wliere the south 
wid of a compass needle points, by reason of the * variation ' 
^hieh is now about 19° east of south and decreases 8' 
& year at present in England. If the best rooms look 
further east than that the bedrooms over them will have 
the sun blazing into them in the morning in a rather 
unpjeasant way. For that reason a directly south as- 
pect is the best for bedrooms. A north one gets no sun 
at all, except a little very late and early in summer. 

East is too hot in the morning and west in the evening, 

I 
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besides being cheerless in the morning. People are too 
apt when they go to choose a site to think of nothing 
but prospect, and of course a good one is important ; 
but in the long run aspect is of more consequence both 
to health and comfort, and we may add, economy of 
coals. The fireplace in south bedrooms should be so 
placed that the bed may be at the east side of the room 
to escape the morning sun, I have twice built north 
attics looking inwards into the well between roofs, in- 
stead of in the natural way outwards, in order to give 
them a south aspect, which is of more consequence 
than the view from bedjoom windows, at any rate for 
attics. 

It ia singular how few houses in London have an 
open south aspect, especially so as to see the sun in 
winter. First of all, the great majority of the resideiv- 
tlal streets run north and south, and therefore the 
windows look east and west ; and even if a street runs 
east and west, the lower rooms of the houses on the 
north side of it never see the sun in winter by reason of 
the houses opposite. In fact, few houses except on the 
north sides of Squares and Parks, have a genuine south 
aspect. In considering when the sun will enter and leave 
any room you must take into the account, what is often 
forgotten, the thickness of the walls and the width of the 
windows. Suppose, for simplicity, that the thickness 
at the shutters = half the distance from the outside of 
one window jamb to the inside of the other ; that ia 
equivalent to no less than 30" of the sun's azimuth or 
horizontal distance from tlie meridian. The sun will 
not enter such a window facing south till 9^ a.m. at 
midsummer in this latitude, and leaves it at 2J p.a. 
At the equinoxes the sun will enter at S.24 and leave at 
;-;'36. For he not only goes farther north, but is much 
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fiuriher north at any given time of morning or evening 
in summer than in winter, and is only due E. and W. at 
6 at the equinoxes. At midsummer here he is east at 
7.20 A.M., and in the latitude of Eome at 8.* At 8 in 
London at the equinoxes he is not 30** but only 24° 20' 
S. of E. For the same reason, of the thickness of the 
avails, the sun leaves an east room loDg before noon, es- 
pecially in the winter half of the year, viz. as early as 
10.20 at the equinox if the window has the above pro- 
portions, and a little before 10 at Christmas: so that 
east and west windows really admit very little sun in 
winter, and none of the best, losing 4 hours of the mid- 
day sun. So we may say that a south window in a wall 
of good thickness admits twice as many hours of sun 
as an east or a west one at the equinoxes, and three 
times as much in winter, when it admits all the sun 
there is from sunrise to sunset. That proportion of 
[ the depth of the wall and shutter-cases being = half 
the width of the window is rather above the average in 
modem houses, but that makes no great difference in 
these results. 

Then as to the aspect for particular rooms, as- 
suming the main front to be S.S.E., that is also de- 
cidedly the best aspect for the dining room, and 
west is the worst. Even N.E. will do for it if the 
house must stand diagonally to the cardinal points. 
East is by no means a bad aspect for the dining room, 
38 you come down to a sunny room to breakfast, and 
Jt wants no sim after that, unless the dining room is 
used also for a sitting room, at least in the morning. 
And it is convenient to have one east room to take 
refuge in in very hot weather: it is better than a 

* See Astronomy without Mathematics, S.P.C.K., p. 136, 5th ed. 
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north one, for that gets N.W. buh in the afternoon, A 
library is no worse for having one west window, either 
in a bow or in one side, provided it has also a south 
one. Smaller rooms, if there are any, can hardly be 
allowed to affect the plan of the house, and may have 
any aspect, though they also can have none better 
than S.S.E,, especially if they are to be used as con- 
stant sitting rooms, as a study or a lady's morning 
room. Some architects appear not to have discovered 
yet that west is a totally unlit aspect for a kitchen. 
Cooks sometimes cannot, or what is the same thing, 
■will not stay in them, and I cannot say I am sur- 
prised at it. The kitchen should certainly be N. or 
E., or at any rate something on the north side of N.W. 
and S.E. 

Oeneral Plana. — It would be idle to suggest any 
particular kind of plan as the best for houses of any 
given size, considering the variety of circumstances 
which affect them. A good many will be found in 
Professor Kerr's book, from the largest mansions down 
to moderate parsonages. I shall only make a few re- 
marks on certain kinds of plans. Many old houses, 
and some new ones, are built in the form of an E, 
with or without the small projection in the middle, 
which is generally a porch where it exists, and is in 
itself harmless and often picturesque in old Elizabethan 
and Jacobean houses. Sometimes it is cai-ried up into 
a tower, which also used to be picturesque, but now- 
a-days is very seldom so. 

Advanced wings however are by no means harm- 
lesB, but have nearly every possible fault. Fimt, 
those parts of the house are at a most inconvenient 
distance from each other if they both contain rooms 
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generally or indeed ever used, for they can only com- 
municate throug^h the middle and best part of the 
house. A friend of mine, whose architect thought fit 
to alter an old house for him by adding such wings, 
cannot get a cup of tea into, or a pail of slops out of 
the rooms in one of his new wings from or to the oflSces 
in the other without carrying it through the principal 
hall and also (downstairs) through the billiard room. So 
&r as that goes it is the same whether the wings are 
advanced at right angles or extended in a line with 
the main house ; but advanced ones have these further 
disadvantages, that they enclose a sunless and therefore 
damp space or court if the opening is anyway but mainly 
south ; and they add nothing to the apparent size and 
grandeur of the house, compared with the effect of an 
equally extended front, while they have none of the 
advantage of compactness which you may get from a 
house with rooms all round a hall lighted by a lantern 
at the top. 

Hall with Lantern. — It is true that such a lantern 
requires consideration and care in construction, to pre- 
vent it being cold and hot, and noisy under rain, and to 
keep it watertight, and it appears to waste some space 
in the upper floor, which a hall of one story does not. 
But all those difficulties can be met. There must be 
some opening windows for ventilation, and they should 
be in the upright sides of the lantern, which however are 
better if not quite upright, but rather leaning inwards. 
When that is done the lantern ventilates the whole house 
better than anything, and a fire in the hall warms the 
whole house as much as is desirable. Those windows 
should turn on pivots near the top, and the simplest 
mode of working them is the best, viz. by a short lever 
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and a string. They will shut and keep close by their KimA 
weight, not being quite vertical. The top of the lan- 
tern should be of thick rough glass from^" to g" thick* 
as it does not let the sun blaze in like smootb glass and 
does not sound so much under rain as thin glass, and is 
warmer and cooler. If the sides are high the top may 
be leaded, but if they are not high a lead top makes the 
lant«m too dark for the hall to be pleasant, and in any 
case the light is best from the top. If there are no side 
windows of glass, the hall will be darkened in every 
snow, as it will lie on the top of the lantern till it is 
thawed off. 

But if lanteroa are not carefully constructed they 
are liable to droop and then the rain settles in them 
and they fall into decay. The beat way of carrying a 
long lantern over a hall is to put several beams boldly 
across, like the tiebeams of an open church roof of the 
tiebeam construction, which also has the advantage of 
holding the walls together instead of trying to push them 
out. House walls are seldom thick enough to carry a 
lantern on large brackets or hammer beams like oburch 
roofs. The only other strong construction is to carry 
long beams right through from the ceiling of the rooms 
on each side of the hall, strong enough to carry the 
lantern. But the other is the stronger way. Attempts 

* It is usual in plnps and apeciScationa to denoM feet Ijy ' and iocbei 
by " for shortoeHs, as there is no danger of their btiag confonnded witit 
minutes and Beconda of a degree, and I shall often fnlloir that coarse. 
though not alwayB, Tbej hara auotbei much less toaaonabU habit 
which ia calculated to puzzle anyone raading a Bpeoiflcation; thiu, if 
you read — 'Provide no. 3 e^tes for attics,' oc ' no, 6 pegs in a closet," 
these are not a peculiar liind of grates and pega, so known to Ibe trade, 
but it merely raeana 3 (tcalea and 6 pegs. In like manner ' commeicial 
gents ' niU not vrite a number in a letter witliout giving it you both in 
words and figures, and sometimes thus—' twenty-nine, say 39/ as if you 
could say anything else. 
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it by mere framing always end in drooping and 
&ilure, unless the lantern comes very close to the walls, 
as if it were an independent roof; and even then it re- 
quireB some contrivance to carry the pressure vertically 
down to the walla without objectionable leverage, which 
is sxtte to tell in time. 

Then as to wasting room in the upper floor, it must 
be remembered that the only wasted space is the area 
of the 'well' contained within the etaira and gallery, 
since there must be passages of some kind to the 
rooms, and the gallery may save a second wall to form 
that passage : ao that unless the hall is very large, it 
does not follow that this is a wasteful plan as to either 
space or cost of building in a moderately large house, 
and it is certainly a very convenient one if the rooms are 
judiciously arranged round the hall, as it gives people 
the smallest possible distances to travel, like an army 
moving upon inside lines, as they call it. 

There is however one apparent difficulty in it, and 
indeed in any plan for putting the large rooms which 
require to be high in the same block with small rooms 
and offices, to which such height is of no use, inz.: that 
you must either waste that height or else have a 
generally awkward change of level in what is absurdly 
called the first floor, being really the second : i.e. it is 
awkward unless it can be managed in the way I shall 
describe presently. That led to the common plan in 
large houses of the last century of putting all the su- 
perior rooms, both day and bed rooms, in one block of 
two high stories, and all the inferior rooms in another 
block of either two or three lower stories ; bo that you 
have what looks like two houses of differend kinds stuck 
together, the inferior one being generally set back or 
otherwise concealed as much as possible, but often very 
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imperfectly, being sometimes as large and as high as 
the principal block. 

Basements. — Another common plan for the great 
houseB in the Italian style of the last century was to pnt 
the offices in a low ground-floor story called the base- 
ment, with a gigantic external flight of steps to the 
front door and the hall and all the living rooms ; and 
the inferior bedrooms in a fourth story or attic This 
was perhaps the strongest case of sacrificing convenience 
to what was called arcbitectural taste that we have ever 
had. The grand external staircase, often 30' wide, 
provided for getting people well rained on between the 
house and their carriages, and so led to their using some 
obscure door and stairs in the basement for real business 
if they could, and leaving the other for show. It was 
also far more inconvenient inside than having the offices 
on the level of the living rooms, and gradually involved 
the addition of a kitchen outside in order to get suf- 
ficient height for it and to keep the smell of cooking 
out of the houae. That plan is now completely aban- 
doned for country houses, where they have not the excuse 
of being confined to the smallest number of square feet 
that land speculators and builders will allow. The base- 
ment plan had however the advantage of lifting the 
living rooms out of the damp and into a better view. 
We now run into the opposite extreme of making our 
drawing room floors a continuation of the garden, and 
therefore just as damp as the old basements not actually 
sunk ; and in one respect worse, for they had never 
mndows down to the gi'ound, which most architects 
give you now, and most ladies desire, with their usual 
contempt for the laws of nature. 

Two and Three Stories, — If you want to have some 
of the servants' rooms in the main house, without un- ■ 
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necessary height, and high reception rooms, the best way 
is to make the back of the house of three stories and 
the front of two. I have done that both in a parsonage 
of ordinary size and in a much larger house, and yet 
both of them are symmetrical in front, though of course 
the front and back are different, and the ends un- 
symmetrical enough to please the most vigorous aDd 
rigorous Gothicist. If the ground suggests it, the 
' ground-floor back ' may be a few steps lower than the 
front ; and in that case the front and back rooms may be 
on the level of the alternate landings of the stairs ; which 
has the advantage — but also some disadvantage in a 
small house — of bringing all the rooms near together. 

In a house with reception rooms 14 or 15 feet high, 
the stairs are best divided into three flights, and tlie 
approach to all the back 'first floor' rooms may be 
at the second landing, 3 or 4 feet, i.e. 6 or 8 steps, 
below the front bedrooms. I have done this so that 
there are no odd steps off the regular stairs through 
the whole of a house 152 feet long inside. Odd steps 
in passages, or anywhere where they are not expected, 
are both inconvenient and dangerous. If a slight 
change of level cannot be avoided it is far better to 
make an easy slope, though no architect will ever do 
it voluntarily ; but accidents sometimes teach people to 
lay down a slope afterwards, when it is sure to be 
more climisy and conspicuous. Such a slope as i in 20, 
or the height of a single step run off in 10 feet, is 
hardly perceptible, and not the least inconvenient. I 
knew a lady who died of an imexpected step in a house 
where she was visiting, and the stumbling of Lord 
Lyndhurst over another in a public building led to the 
substitution of a slope which looks an ugly makeshift. 
The step .was a mere architect's mistake originally. In 
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some modem houses, without the excuse of succesfflTe 
alterations which caused many of the inequalities in old 
houses, the architect seems to have aimed at making as 
many inequalities and surprises as possible in the level 
of rooms nominally on the same floor, as well as in the 
general plan and elevation and everything else, of which 
mode of building I expressed my opinion in the last 
chapter. 

Pront Door. — It is now generally agreed that the 
principal entrance is better not in the principal front of 
the house, or that front which contains the best rooms, 
which should be left private, looking into the garden. 
The entrance may be on any of the other sides accord- 
ing to local circumstances. If the kitchen and dining 
room are at the east end of the house, which they should 
be if possible, the entrance cannot well be between 
them, and therefore can only be either north or west, 
assuming the garden front to be south. In some cases 
however the entrance must be at the east and then you 
cannot have a back door from the dining room. Care 
should be taken to place the kitchen door so as not to 
invite the kitchen smells into the dining room or the 
rest of the house, but rather to send them the other 
way if possible : not that anything but great distance 
will keep them out if you will have a close 'range,' 
or any kind of ' patent kitchener,' whatever theoretical 
ventilation it may profess to have. You should also 
remember to allow space enough near the back dining 
room door for a large shelf or table to put dishes on ; 
i.e. there must be more than a passage of the ordinary 
width ; and such a small thing as that — -or almost any 
other — may affect the plan throughout. In grand 
houses there is generally a place called a 'serving 
room,' or closet, with hot shelves in it ; but I do not 
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mean to Epeak of houses of that ckas, which are a] 
ways left to architects to build as they choost 

Sitting Eooms.— In all classes of society, from duch-' 
esses down to cottagers, there is a passion for keepiDg 
an uncomfortable ' best parlour,' or by whatever grand 
name they may call it, for show or use on great occa- 
sions only, and another for common occupation, which 
is called by auctioneers the morning room, or some- 
timeg it is the library. Even where people are sensible 
enough to enjoy the dally use of their best room, the 
lady of the house generally wants another for her pri- 
vate use, unless the dining room is used for a sitting 
room as it usually is in moderate sized houses and 
sometimes in larger ones. At any rate it may be 
assumed that some bind of second drawing room will be 
wanted in any rather large house. It may or may not 
be made capable of being used as an enlargement of 
the principal room, as in most London houses. The 
gentleman of the intended house had better make up 
his mind whether he means to inhabit the library him- 
self, or leave it for visitors ; and provide another room 
accordingly either for himself or them. 

There is also another reason for such a room. 
The late Mr, Hope Scott said to me when he was very 
ill, knowing that I was planning a house, ' mind you 
make yourself a room where you can sleep without 
going upstairs : you may want it some day.' I have 
known several ' old men and heavy,' whose life would 
have been a burden to them if they had bad to go up- 
stairs over high sitting rooms, even once a day. Besides 
all these it is convenient, and prevents litter in other 
parts of the house, to have a small room near the 
en trance, for which the polite name is the gun room, 
I scene of the celebrated untold joke about 'the 
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grouse in the gun-room ' in Goldsmith'e Play, ' She 
Btoops to conquer.' Id more humble eatahlishments 
they call it the ' children's shoe room,' and mechanical 
gentlemen make it their shop. I never could iinder- 
stand the object of what is called a 'breakfast room' 
besides the dining room, escept on the principle of a 
large hole in the door for the cat and a small one for 
the kitten, which Newton is said to have proposed in 
one of his fits of absence. 

I am only speaking of rooms usually on the ground 
floor, which determine the plan of the main part of the 
house ; and therefore I omit the modem fancy for a 
special smoking room, because that is generally and 
beat upstairs. And as architects or their employers 
neai'ly always think they must have a tower somewhere 
now-a-days, though for no other use generally, it may 
very well be bo occupied. I have seen in one new house 
a hideous large towar containing the billiard room. Of 
course a clock tower has a use, but architects too often 
do their best to make them useless, building them 
without the smallest knowledge of or attention to the 
requisite conditions, as to the space requisite for the 
weights and pendulum, and sometimes even for the 
clock itself, apparently supposing that any little square 
elevation wide enough to paint a dial on is sufficient 
for a clock tower. I shall not repeat here what has 
been over and over again pubHshed in another book on 
that subject; for if building people will not read one 
they will not the other. 

A billiard room need not form part of the ground 
plan of the main house, especially as it is now generally 
treated as a smoking room. It will probably often make 
the house too large, unless an unusual number of upper 
rooms are wanted. It is often built as 
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upstairs, but it should be well cut,oflF from the bed- 
rooms. A billiard table in the hall is a nuisance, on 
account of the noise. Schoolrooms, which afterwards 
become ' the young ladies' room,' are generally upstairs, 
and therefore do not directly affect the plan. Never- 
theless the upper arrangements, and even the construc- 
tion of the roof, ought to be considered together with 
the ground plan, and amateur designers will sometimes 
find that their designs must be modified on account of 
some unforeseen diflSculty in the roof; for which it is 
impossible to lay down any rules a priori, beyond this, 
that no large piece of the bottom or ^ wall plate ' of the 
roof must be left without a solid wall to stand on. I 
shall have more to say about the roofs themselves after- 
wards. I only add here that where a house has a long 
passage down the middle the walls of that passage may 
very well be carried up so as to hang a low-pitched 
roof upon them, and so save a great deal of trussing 
and beaming, which is otherwise necessary to prevent 
the outward thrust. It will be seen afterwards why I 
confine it to a low pitched roof — at any rate not a 
very high one. The wing of oflBces to a large house is 
often built with a passage down the middle, and this 
mode of construction is particularly convenient for 
attics half in the roof, which in that case is generally 
wanted to be low, so as n9t to reach the main roof of 
the house. 

I give the following specimen of the plan of a house 
with all the five living and best bed rooms looking 
S.S.E., or about magnetic south, with a central hall and 
lantern, and three stories at the back and two in front 
under an uniform roof all roimd, with some of the 
ofl&ces in a lower wing constructed as just now described. 
I do not propound it as the best plan fot ^W cvi^xissv- 
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atancea, or according to some tastea, even for t 
circumstanceB of that house. But it combinea as many 
conveniences or desiderata as could be combined in a 
house of that size, and with the entrance necessarily at 
the west. It was tempting to try to dispense with the 
wing altogether, but it would have wasted room instead 
of saving it, besides other evils. The length of the 
hall and of the whole house might be reduced 15' by 
omitting one of the small rooms behind and another in 
front, all the way up, making five altogether, and of 
course the general dimensions might be reduced a little 
also, HO as to make the ground covered by the main 
house about 5000 aq. ft., instead of nearly 7000, in 
which case it would hardly be called a large one. 

Again the plan may be varied by putting bays at 
the south end of the dining room and library instead 
of the drawing room (but not to all three) and making 
that a long room with three windows in front, and then 
the fire place must be at the long side opposite the 
windows, unless you wish to spoil the room and make it 
like a common London drawing room ; for a long room 
with the fire at the end is practically little better than 
a square room of the same width. And you may have 
a narrow passage to a garden door in the south front, 
instead of the one out of the dining room and the door 
window in the drawing room. All these variations are 
consistent with the principle of this plan, and some 
persons m.ay like one and some another. 

You may be piizzled with the peculiar shape of 
kitchen and ask why it did not simply include the 
larder beside it and not project southward as it does, 
making that angle in the passage, and the kitchen an 
odd shape. The object was to get the door looking 
eastward towards the wing, and not southward, and so 
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to keep kitchen smells out of the house, while the 
kitchen itself is as near as it can be to the dining 
room, and also to the servants' hall. When the wind 
is west kitchen smells will blow away from the house, 
and the east wind cannot blow them into the house, 
but up the chinmey and ventilator. If you observe the 
shelf behind the dining room wall opposite the kitchen, 
you will see how so small a thing as that may affect the 
whole plan. Also you see the back passage leads to the 
front door and Kbrary, so that servants need only cross 
the hall to come to the drawing room and the two small 
adjacent rooms, through the door under the stairs, and 
the distance from the pantry is only a few yards. The 
billiard room is over the kitchen and larder, except the 
projecting piece of kitchen where there is an arch in a 
14 inch wall, carrying solid wall above. A cast iron 
tank 25' X 6' X 7^ therefore holding 6560 gallons, lies 
over that part of the upper passage, leaving a good 
headway under, though it is all below the roof spouts. 
This is possible from there being three stories in that 
part of the house. There is another similar tank at 
the west end of the same passage, or rather beyond it, 
over the western W.C. There is a small hard water 
cistern in the N.E. small room of the wing, where are 
the steps into the clockroom. 

The clock tower becomes hexagonal above the wing 
roo^ so as to present one face to the dining room and 
the dressing room over it and to the front garden, and 
another to the kitchen-garden and stables behind the 
house. No more dials were wanted. There is a short 
spire above. The attic windows both in house and wing 
are dormers. Those of the house look southward over the 
lantern, the passage having the northern windows, that 
the rooms may have the sun. The partition of course 
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IB wood, as there is no wall under it. The men's 
rooma are in the wing, which has a Btaircase from the 
garden door ; and you ohserve a kind of private etair- 
case to the hedroom and dressing room of the master 
and mistress, bo that the Bervants may go there without 
coming into the front gallery and stairs. This curtails 
the dreBsing room a little, but leaves it quite large 
enough, i6xi6'. The W.C- in it has an external 
window, which is essential, and there is just room for 
it over the wing roof; and that small matter also re- 
quired some scheming and a little shifting of the whole 
wing northward, Tliere is a luggage door close to the 
back stairs, which is now common and very useful to 
avoid knocking the host walls with those huge arks of 
ladies' dresses for a three days visit, and the loading of 
carriages at the front door. I should mention that 
both the kitchen and the billiard room are higher than 
the other hack rooms, but not too high to prevent there 
being a large attic over the billiard room, which may 
be a children's play room if it ia wanted, where tm- 
limited noise may be made. 

The drawing room bay of five windows is not carried 
up because it would make an awkward shape to divide 
into a bedroom and dressing room. The wall is carried 
by a tubular iron beam, so as t-o leave a flat ceiling irn- 
demeath. The front door is set hack to leave a porch, 
with a tall open doorway, instead of a projecting porch 
outside. There are cellars, and some small rooms 
with windows tmder the wing, which covers 2080 
square feet ; and as the ground falls in that direction, 
there is a sliding entrance for casks under the clock 
tower straight into the middle passage. Those windows 
look up a bank in the ground, like that of Stone 
Buildings, Lincoln's Inn, not into a narrow enclosed 
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area as usual. The other windows looking into the 
garden have the lower panes of fluted glass and the sill 
too high to see over sitting. The lower windows of 
the front rooms of the house are all 10^ high and the 
sills 3' above the floor, except that the eastern one of 
the drawing room bay has a dwarf door under it, with a 
few steps into the garden. 

Carriage Porches. — Not only are the grand external 
flights of steps of the last century, with a basement floor 
of low rooms, abandoned, but instead of having to mount 
in the wet, we have sometimes now porticoes and porches 
for carriages to drive under. They are called porticoes 
in the Italian style and porches in Gothic ; at least that 
is the only difference that I know. The once fashion- 
able form of a portico as high as the house, in imitation 
of a Greek temple, has at last been perceived to be the 
worst possible form of it, as it is too high to prevent 
rain from blowing in and the platform is in a constant 
slop in rain ; and it darkens the room over the hall. 
Accordingly lower ones of the height of one story are 
now generally used, and are convenient enough when 
the approach is straight and easy. But they too are apt 
to darken the hall unless it has windows beyond the 
portico. Of all abominations in window-planning, hall 
windows down to the ground are the worst I have seen, 
both in appearance outside and for lighting and general 
effect inside. These porticoes require some care in con- 
struction, if they are in the Classical style, with a pre- 
tence of single stones forming lintels long enough for 
carriages to drive imder, which must be at least 8 ft. 
clear. No such stones are to be got, and therefore 
they must really depend on iron beams inserted some- 
how to carry them. 

I did indeed know one case where a Loudoii ^xeXii-- 
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tect tboHglit he had overcome that difficulty by dove- 
tailing the stones endways, I happened to visit the 
place just before this portico was finished, and when I 
learnt how it waa done I said, ' then there will be a 
pretty smash there some day.' The very day the props 
were removed the whole thing fell and killed one of the 
men I had been talking to. I see by the newspaper 
report of it, which I kept, that that conversation was 
mentioned at the inquest (which I shoiUd have gone to 
if I bad known in time), but nevertheless an intelligent 
coroner and jury found a verdict of ' accidental death.' 
The architect, by way of putting a good face on the 
matter, called on the contractor to rebuild it ; bat 
luckily he had before protested against it to the em- 
ployer, who had the sense to stop the repetition of it. 
I have seen snaaller porticoes in London houses built of 
bricks, without either a bar of iron or any kind of sup- 
port except from the cement, which may either stand 
or crack as it may happen. Large external comieea 
built in the same way may almost be said to be chroni- 
cally falling, • Gothic porches built with arches and 
real vaulting are of course safe against this calamity, 
provided they are sufficiently buttressed at the corners, 
and do not look disposed to burst for want of it, like 
the Albert memorial in Hyde Park. But in these days 
of iron and glass surely the best way is to make a pro- 
jecting glass roof wide enough to cover a carriage at 
the front door (allowing for a step outside) which will 
neither darken the hall nor have pillars to drive against. 
Such things are certainly diflScult to make handsome, 
but I suppose architects will not avow themselves in- 
capable of doing so. 

StairB. — Passing from external to internal stairs, it 
is wonderful how often one hears the old joke realized 
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as a fact, that the architect has forgotten the staircase. 
I have myself known it forgotten in a church tower, and 
what made it more curious was that it was a case of re- 
storation. The plans showed an old staircase removed, 
and no new one ; and I have heard of several other cases 
hoth by amateur and professional architects, and so there 
must be many more, as I cannot know them all. I do 
not mean houses actually finished without them, but the 
stairs forgotten till so late that they bad to be added in 
any makeshift way that remained possible. Some people 
have a notion that two successive flights of steps should 
not be put against the same wall in a long hall, and I 
was told they would not look well. The notion is ab- 
surd, and such a staircase may be and is now admitted 
to be very handsome. The first flight should always be 
the longest, and looks better closed in imder the steps ; 
and the second also if they are on the same wall. This 
makes convenient places for closets, which may open 
either in front or on the other side of the wall, and also 
a good place for a door under the landing to a back pas- 
sage, as the door will be a good deal screened. I need 
hardly say that a large staircase should turn its face 
and not its back to the entrance, unless there is some 
strong reason for turning it the other way. 

Winding stairs, even of the grandest sweep, and all 
the more so if they have a narrow ^ well,' are both im- 
comfortable and dangerous, though sometimes inevitable. 
And they are generally made worse by having no rail on 
the outside, where the steps are widest and easiest. The 
consequence is that people taking hold of the rail are 
driven to the narrow end of the steps, which is prac- 
tically much steeper than the other end, or than the 
middle ; and so those grand looking stairs are no easier 
than a common back staircase with the narrowest 
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possible tread. I was struck with that in one of the 
largest Carlton Gardens houses, and it is conspicuous 
in the much lauded 'geometrical staircase' of St. Paul's; 
which is merely an enlargement of the common old cork- 
screw staircase with the solid newel omitted, I have 
known a great architect actually begin to change a large 
estemal staircase 9 feet wide, which had been de- 
signed with straight flights and a square landing, into 
a winding one. The mistake was luckily perceived in 
time and stopped. The practical effect on the steepness, 
especially with such great width, and therefore great dif- 
ference between the ends of the steps, had never occurred 
to him. Besides all that, it looked much worse, as we 
could judge from the temporary wooden steps that had 
been made. In all widish staircases it is better to pnt 
a rail on both sides, so that there may be one ready for 
either hand, or for people passing, and also to keep 
their hands off the wall. The Gothic builders usually 
cut a handrail in the wall round any corkscrew staircase 
of considerable size. I put one in the new library stair- 
case at Lincoln's Inn. 

About the most ingenious thing in handrails that 
was ever done has left traces of itself behind in some 
small bits of stone which you may see inserted at a hand- 
rail level down the side walls at the Duke of York's 
column. About 30 years ago some prudent or infirm 
person persuaded a First Commissioner of Works to 
give the pubHc the benefit of a rail there, which is cer- 
tainly much wanted. So he set some architect to work, 
who erected a huge cast iron rail thicker than an ordi- 
nary wooden one, and carried it out a good way from the 
wall to make it look more imposing. Of course it was 
forthwith appropriated by the boys of London for sliding 
down, and was so continually occupied by them that it 
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became a nuisance instead of a help to the infirm or 
cautious people who wanted a banister, and then it was 
lemoved, the intellect of H. M. Board of Works being 
unequal to the problem of making a rail too small and 
too close to the wall for sliding down, which would also 
liave been easier to handle. 

It is well known, but often neglected because it re- 
quires a little more stone, that a flight of stone steps 
standing out from a wall ought to be stepped or notched 
into each other, and not merely the lower edge of one 
laid on the top of the other. In the former way they 
make a kind of arch, having a horizontal thrust as well 
as vertical support ; in the latter case they have none, 
and depend entirely on the strength of each step at its 
junction with the wall, and if one cracks they are all 
sure to go, as in the famous accident which ruined 
the old Polytechnic Company, the steps of a staircase 
having been improperly weakened by cutting out pieces 
at the top to insert new treads. 

The easiest slope of a staircase for the average 
of human legs is a rise of &^ with a tread of 12, 
measured (remember) on the square, or exclusive of the 
'nosing' or projection of the top of the tread. For 
hack stairs f^ by 9^' does very weU, or even 7 by 8. 
They are often steeper, but such steps are felt to be 
very steep ; f' is the highest mer that is not too 
steep for people of average height, whatever the tread 
may be : anything under &' is disagreeably low to most 
people, and is felt to multiply steps unnecessarily ; 
7x7 is better than 6y.6 where you must have a very 
steep slope, for want of length. 

Banisters are generally too low to be either safe or 
<5omfortable ; except for very short persons, and of course 
higher ones are not dangerous nor even inconvenient 
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for them. Accidents are not uncommon from people 
falling over banisterB; but architects go on all the 
same with their stereotyped height of about 3 ft. from 
the middle or even the back of the step, whereas it 
should be 3 ft. 3 in. from the nosing or front of the 
step to the top of the rail vertically. Another ab- 
surdity is making the handrail in grand staircases ao 
large and of such a shape that no hand can grasp it. 
If you want a large rail for appearance it should be of 
this kind of section, with a ' roll ' or cylinder at the top 
not more than 2 in. thick, and any ornamental shape 
^_.^ you like below. The Gothic builders knew 
( ) that and made their handrails so; but the 
J- 'v Renaissance people, who thought more of 
^ i'Hi;i show tJian use, introduced those wide-topped 
jST monstrosities which seem made for boys ia 
llilB slide down rather than for anybody to 
Fm. 8. handle. I had a marble roll of this kind 
put on the top of a thick stone balustrade to the Don- 
caster pulpit, which looks very welL 

Again one sometimes sees in new houses the banis- 
ters covered on the inside with muslin. The first time 
I saw it I asked what that was for. ' Because the spikes 
catch the ladies' dresses.' For with their usual regard 
for convenience and duration our architects have taken 
to make all sorts of spiky wrought iron ornaments 
sprout from the banisters, costing three times as much 
money as plain cast iron ones and doing all this mis- 
chief, I saw some, too late to stop them, actually 
introduced into the new staircases at Lincoln's Inn, to 
tear the lawyers' gowns, and afford amusement to brief- 
less young clerks in kicking them to pieces. All this 
comes from that foolish aiming at an appearance of 
originality which does more harm than the undisguised 
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copying of stereotyped forms up to thirty years ago, and 
from the modem architect's idea that nothing should be 
left plain which he can find an excuse for making com- 
plicated in design. The iron rails of stone staircases in 
large houses used to be as plain as possible, without 
even any bases appearing to rest upon the steps, which 
strengthen the balustrade very much, or any kind of 
capitals at the top. This was an extreme the other 
way ; but if you look at any book of iron patterns now 
you will see that they run into mere extravagance 
without any rational idea of combining ornament and 
strength. The favourite pattern seems to be that • 
which may be called the foliated tuning fork, of which 
there are many varieties. Wooden banisters are easier 
to make handsome than iron ones, but they are only 
suitable for wooden stairs, though I have seen them 
let into iron sockets in stone steps ; but there is an 
tmnatural look about them. It is a mistake to make 
iron banisters, or even their bases, to imitate wood 
patterns. They look best tapering very slightly, and 
with a short base spreading out widely, with such orna- 
mental mouldings as any man of taste may devise, and 
the possible ones are very few. 

Chimneys in rooms with more than one external wall 
DMty either be in one of those walls (assuming another 
to be occupied by windows) or between that and an 
^jacent room; and both plans have such advantages 
that the question is not to be dismissed in either of the 
two usual summary ways — Grothic people saying that 
chimneys are always more picturesque and * Gothic ' on 
the outside, and others saying with equal truth that they 
make the house warmer in the inside, and generally 
also suit the roof better. There is another point which 
18 often overlooked— or rather two, in favoiu* of the 
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outaide, which I do oot aay are conclusive, but matetiaU 
In our modem inside walls, which are never more than 
18" thick, and seldom more than 13^ (called 14), and 
generally 9, the chimney involves a chimney-breast, 
projecting more or lesa according to the thickness of 
the wall ; and that both practically narrows the room 
and makes it leas handsome than the flush or flat walla 
of all good rooms in large houses of the best period 
of building after the great open hearths of the niiddle 
agea. A chimney in the outer wall has its projection 
(if any) in the garden, and bo avoida both of those 
defecta, WTien it ia so however, you must take care 
to have at least 9" of outaide brickwork behind the 
flue, or the heat will be spent in warming the garden at 
the expense of the room. The large chimneya of me- 
diieval housea were generally in the outaide walls 
whenever they could be. At the same time it is de- 
sirable to avoid multiplying chimney stacks, and you 
should consider the probable arrangement of the room 
and furniture; indeed that should always be done, or you 
will run the risk of having no comfortable places either 
to sit or aleep in, and may find your wife's piano occupy- 
ing the middle of the drawing-room because there is no 
aide where it can stand. In librariea the recesses by 
the side of the chimney-breast are convenient for book- 
cases, which practically make a flush chimney-breast; 
and in bed rooms, for cloaets and other furniture. 

Therefore this question has to be settled on the 
balance of advantages in each case by itself. WLere & 
large and handsome room, except perhaps a library, has 
an inferior one nest to it, the common chimney-breast 
should certainly be in the inferior room, or in the hall, 
if there is one on tliat aide. The least depth required 
for a chimney is 2\ bricks, or what is called 22", i.e. 
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9" for the chimney, c^^ for the back and \^^ for the 
front; and that small thickness of front (as a very 
eiperienced builder, Mr. Longmire, reminds me) has 
caused many fires. One often reads how a fire was 
first seen at the skirting board. The wooden plugs to 
which it is nailed have been driven into the fronts of 
chimney flues and have been gradually turned into 
charcoal and at last ignited, just as beams do which 
have been carelessly let into chimneys. I have felt the 
hack of a 4^'^ chinmey in the next room very hot, and 
seen ivy on the wall burnt brown when the grate back 
had been a good deal burnt away. You should take 
care that no plugs are driven into flues. Unless your 
builder is a very good one this has to depend on the 
clerk of the works, for no architect can look after it 
himself. I shall speak of grates afterwards. 

I do not profess to have any nostrum for curing 
«^% chirmieya^ and I need not enlarge on what is 
well-known, viz. the inexpediency of having chimneys 
overtopped by roofs, or walls. M. VioUet le Due says 
that the most certain cure is a bifurcated chimney pot, 
though it may be very ugly, because the wind is sure 
not to blow down both pipes at once ; which seems pro- 
bable at any rate, and I have had a chimney so cured. 
Bevolving cowls, he rightly says, are a delusion, and 
tbey are also a nuisance from the noise they make. He 
^vocates another thing, which is right in one sense 
tbought doubtful in another, viz. bringing in fresh air 
to the fire through a pipe from the outside. A draught 
from somewhere is essential to the burning of a fire, 
and I have heard of doors and windows being so well 
naade that the fire would not bum when they were 
shut. But you must remember that human beings re- 
quire firesh air no less than fires, and every person wants 
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nearly 4 cubic feet of it every minute.* And it is mon 1 
important to give them the first use of it, by letting it 
come in the old vulgar way through openings imder or 
above the doors and windows, than to seal them up as 
close as possible and give aU the fresh air to the fire 
from a pipe ; or by a pipe rising in the room over 
people's heads, which I have no doubt is the best 
plan, though rather ugly, I remember reading of the 
monkeys in the zoological gardens dying unaccountably 
tQl somebody observed that all the ventilation was 
near the floor, and consequently all the vitiated, warm, 
and therefore light air remained unpurified above. 
But fresh cool air admitted above necessarily falls and 
diffuses itself all over the room. Yet how few people 
recognise the value of opening their windows at the 
top, and especially in bedrooms, because it is a little 
more trouble, unless they have a pulley and a rope on 
purpose, which they think ugly. 

The accidental bad fitting of the old window case- 
ments and doors, and of new ones too in cottages and 
small rooms, saves many more people from being des- 
troyed by their dislike of open windows. The female 
mind generally seems to have a special enmity to air and 
light, and considers the preservation of the colours of 
carpets and ciu^ins of more consequence than health or 
eyes ; and housekeepers and housemaids are taught to 
think it elegant and fashionable to keep all the blinds 
drawn half way down the windows or muslin curtains 
all over them ; just as cooks make half their dishes to 
look at, or according to their notions of what is fashion- 

* I toia this from an ddiah book now, Tredgold on ' Wanning and 
Ventilating.' He also aays that Sibout It cabiz feet of nir a minnta 

le in through the chinks round an orJinitiy window ; but that mnat 
vaij coDeiderabl; nitb ita fitting. 
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able or vulgar, the vulgarity being generally what most 
people like to eat and the attempt to avoid it being the 
essence of vulgarity. 

Fireplaees ought always to be in the long and not 
the short side of a room, if possible, though in the stereo- 
typed London drawing room they are nearly always at 
the end, for constructional reasons not easy to avoid. 
A room is practically larger, i.e. niore of it is pleasantly 
usable, with the fire in the side, and it also looks better 
to have the fire opposite the windows, which manifestly 
should be in a long side if possible. It is not so easy 
to determine where the fireplace should be in a room 
with a large bay in the long side, making the dimensions 
both ways much the same and the total depth much 
over 20 feet. Even that certainly looks handsomer 
with* the fire opposite the bay ; and if there is another 
outside wall and a single window in the end, that is the 
best of all arrangements, provided the room is large 
and not overwindowed, as too many are now, and yet 
uot pleasantly lighted, because the windows reach the 
fioor instead of the ceiling nearly. But when there 
is no such end window, the room would be too dark 
iiear the fire if it is opposite the bay windows, and it 
is better in a side adjacent to the bay. Thereby you 
bave a good place for writing and reading near both 
the fire and the light, and the general arrangement 
of the room is more comfortable. 

Windows near a fire are a mistake, because there 
ifl always a cold draught both through the window and 
from the continually cooled glass, (which is often con- 
founded with a draught through) so that you cannot 
Bit there when you most want to sit near the fire. A 
fireplace under a window is a mere whimsicality : it 
looks pretty for a few minutes, but is in every way 
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inconvenient and unpleasant. I will speak of grates ' 
afterwards : at present we are only considering the 
general plan of a house. A door near the fire ia in- 
convenient, as it destroys one comfortable place to ait; 
but in a long room it is admissible, if it can be a 
good way from the fire, though on that side of the 
room. In small rooms a comer fireplace, in one of 
the comers opposite the window, is by no means in- 
convenient, especially in a dressing room, and far better 
than narrowing a small room by a chimney breast. 
It also has the advantage in an upper room, where 
there happens to be no other chimney under it, of re- 
quiring no 'corbelling out' or ' oversailing ' to carry 
it, which is top-heavy and unsafe on a thin wall. Let 
no one be persuaded by his architect into having that 
instead of a chimney in the comer, whatever he may 
tell you about difficulties in the roof; which are prac- 
tically nothing in comparison. It is true that rooft 
mtist be considered in various arrangements all through 
the house, and I can give no rule for measuring the 
reality or non-reality of objections on that ground. 
But any man with some mechanical knowledge will 
be able to judge of them for himself if he will take 
the trouble ; and if be will not he may expect much 
worse evils than that in his house. 

Soon, except in very large rooms, should never be 
in the middle, as they leave too little space on eaob 
side of the door for furniture and generally make the 
room altogether imcomfortable. On the other hand 
they are sometimes too much in a corner, so that you 
feel as if you had to squeeze into the room past the 
door, and the room does not look so well on entering 
as if the door is a moderate distance from the comer. 
I have seen a handsome dining room quite spoilt by 
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moving the door from the end into a corner of the long 
side. But when the fire is in that side it is difficult to 
avoid it and to retain room to sit between the fire and 
the door, unless the room is long. Doors should open 
80 as not to show the whole room when they are ajar, 
though it is sometimes necessary to vary this. 

Size of Booms. — The commonest of all sizes for the 
piindpal rooms in moderately large houses, of the class 
of good rectories for example, is 2^ x i8^ and in some- 
what larger houses 27 x 20. And that is certainly a 
better proportion than 3 to 2, except for a dining 
room; though it does not follow that 24X 18 is not 
better for that than any other proportion which gives 
the same area of 432 sq. feet, because a dining room 
Banrower than 18' is inconvenient; and if it is shorter 
than 24 the loss of length is not compensated by the 
increased width. Anything beyond 21 feet in width 
from the fire at the side of a long dining room is use- 
less, and only tends to magnificence. A dining room or 
drawing room 22 x 33 or more may be called a grand 
one, if proportionately high, i.e. about 1 5 feet. Greater 
height than that only makes the room look smaller, and 
M of no advantage whatever and makes going up stairs 
barder work. 

Libraries are of all sorts of shapes, very large ones 
being almost necessarily long, and sometimes very 
narrow. In fact from its nature a large library ought 
to be a very long room, as great width cannot be usefully 
occupied, or lighted unless it is a good independent 
room, like some public libraries, lighted on both sides. 
They also in old times always had the windows at a 
considerable height, with the book cases under them ; 
and much the best light that is, when you do not want 
to look out of the windows. The smaller loouis ot ^ 
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house must in some measure take tbeir chajice, a 
walls and height are determined liy the large ones. 
ThoTigh the word ' large ' is almost as indefinite when 
applied to a house as to a atone, we may say that for a 
large house short of a very grand one, the drawing room 
will contain from about 600 to 750 square feet, the 
dining room 600 to 660, and the library, considered as 
a study and not a great collection of books, 5CK> to 560 ; 
but as I said, it may be much more. It should be re- 
membered that high book cases against library walla 
diminish its size very sensibly, even if they are only 6" 
deep, which ia enough for the upper shelves ; and 
those should always be less than the lower ones, so as 
to leave a shelf to put a candle or odd books upon, about 
3 ft. from the floor. Low book cases holding only 
2 or 3 rows of books have not that effect of making 
the room look smaller, and they form a sort of table 
on their top, which is very convenient for use, or 
suitable for carrying what people call ornaments. 

A room containing less than 225 feet, or 1 5' square, 
is too small to sit in for any considerable time and 
not fit for any sitting room or bed room in what 
would be called a good house. A billiard room is 
considered to require not less either way than 24 x 18, 
and a good kitchen for a moderately large house about 
the same, or say 400 square feet clear of the fireplaces. 

So many persons confess that they have just 
spoiled their houses by making the rooms a foot too 
small one way or both, though it saved very little in 
the cost, that these figures may be useful. Others 
discover when it is too late that they have made the 
offices or servants' rooms too small for the house, and 
occasionally the other way, when they have to rebuild 
old offices on a larger scale. The size of a servants' hall 
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I again depends very much upon the habits of the house as 
to receiving company, and its distance from a town. It 
need not be more than 1 5 or 16 feet wide, but it is prudent 
to make it from 20 to 24 long in a somewhat large house, 
and in very large country houses it must be more. In 
small ones the servants often prefer dining in the kitchen, 
and the small servants' hall (if there is one) is used for 
other purposes, such as brushing clothes, &c. 

In any house above quite a small one care should be 
taken to make room for some kind of shelf or table out- 
side the dining room wide enough to put dishes on ; 
though it need not be more than about 2d\ otherwise 
the dishes and covers are put down on the floor and 
kicked. Grand houses have what is called a ^ serving 
room' for that pilrpose : but grand houses are always 
left to architects and I am not writing for them. Such 
a small matter as this may affect the whole plan of a 
house, as I know by experience. No one who has not had 
experience in designing would guess what small things 
do sometimes affect the whole arrangement either of a 
house or a machine. I need not say that a back door 
towards the kitchen from any good sized dining room is 
desirable. A hatch or opening in the wall for dishes can 
seldom be possible where a door is not, for it should not 
open directly into the kitchen or it will let in kitchen 
smells as well as dishes. But a hatch from the kitchen 
into the passage, or a divided door, like those in colleges 
from which bread and butter are served out, are some- 
times convenient. They are sometimes made as a mere 
shelf to let down across the open doorway. 

Windows. — There are various points connected with 
^hat some people call the ' fenestration ' of a house, 
^hich I should advise any one who is building to attend 
to for himself. First, as to their position in the room« 

h 
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They are obviously better in the side than the 
wherever there is much difference between them. But 
this ought not to prevail over the value of a good as- 
pect or prospect, especially the former. Some persons 
appear to have a prejuflice against cross lights, whichis 
quite unfounded, provided you take care not to over- 
window the room thereby, which is too often done ; and 
in that way you can sometimes get the advantage of a 
south window or a good view besides the general light- 
ing being in the side which is otherwise beat. In some 
such eases it is better to have the chief lighting at the 
end, with a single window at the side, opposite the fire, 
as where the end looks south or over a good view, but 
the room is too long to be well lighted from the end 
only. But whenever a room is chiefly lighted from the 
end, and a. fortiori from the side, it is essential to 
the good and pleasant lighting of the room to have 
one window in the middle. As the end of a room is 
seldom wide enough for three distinct windows, where 
one is not sufficient the right way is to have a three- 
light window, composed of one of ordinary width and two 
narrow ones beside it, or all combined into a very wide 
one of whatever kind may suit the style of the bouse. 
The effect of a dark piece of wall, in the middle of the 
side where you look out is always disagreeable. I have 
seen good rooms qiiite spoilt thereby. Somehow or other, 
wherever you sit you feel always looking at the wall in- 
stead of the window, and the light does not fall on the 
table in the middle. 

Bow or Bay Windows. — So far as there is any dif- 
ference between these terms, I suppose a ' bow' means 
a rounded bay, and a ' hay ' a polygonal bow, or what it 
called in Gothic building an ' oriel,' Eound ones have 
very rightly gone out of fashion. For it is impossible 
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to build them strongly and so as not to crack, or at any. 
rate not to be always trying to crack, unless they are 
very thick and built of large through stones. In church 
apses with only narrow lancet windows they may stand, 
if the walls are pretty thick. But those also should be 
always tied with plenty of hoop iron. Moreover all the 
woodwork is more difficult and expensive to make and 
keep in good condition, and the glass of the windows 
awkward to manage. If it is straight there must be a 
disagreement with the circle of the bow somewhere. An 
attempt to make the whole window on the curve is worse, 
and it is not easy to get a window mended. On every 
account therefore round bows are to be eschewed. 

There are no such objections to polygonal ones. The 
commonest of all, and in most cases the best, consists of 
three sides of an octagon with angles of 1 3 5°. In that case 
each side is '414 of the square width of the octagon, and 
the depth of the bay '293, and the area '707 x '293 or just 
over one fifth of the square containing the octagon. 
Thus if such a bay is 2d wide its area is 82 square feet. 
But this kind of bay, when beyond 20 feet wide inside, 
makes the windows and the sides of the bay look too 
large and sprawling ; or else they are not enough to 
light the room. I have seen the middle side made wider 
and with two windows, with only one in each of the 
others, but the effect is not very good. That shape is 
better treated in the Gothic way, with one very wide 
mullioned window for the middle bay, making the side 
ones of the same width as each of the spaces between 
the mullions, but I shall say more of them presently. 

A 24 ft. bay being too wide for only three windows, I 
adopted a fivesided one for the house of which the plan 
was given at p. 126, though I never saw one like it in 
a room before. This is exactly the same size as one 
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I had before used for the inner apse of Headizi^c^i 
church. Such an apse is a seinideca|;oii, and each 
side is -SiS of the radius (to the coniers)or -309 of the 
width of the bay, against "414 in the octagon. And 
the area is i'474 or 2ii"8q. ft. in a bay of 13' 
radius. But this kind of bay projects -95 of the radius, 
r 1 1' s" in a 24' bay while the octagon would project 
only 6' 9". You must remember that an octagonal baj 
of three sides is less than half the octagon, while a five- 
sided bay is half of the decagon. It is generally ei- 
pedient in building to push both of them a little farther 
out, or to put the diameter of the decagon, and the 
line which cuts off the three equal sides of the octagon, 
about half way through the thickness of the general 
wall of the house and not flush with the inside; other- 
wise the windows come too near the corners of the wall 
outside and the sides look too unequal. A semihexagon 
is not generally so good a shape as either of the others, 
because the sides' are even wider than in the octagon, 
and the middle side pro- 
jects -866 of the radiui, 
or nearly as much as the 
aemidecagon with its two 
more windows. It may 
do however for a narrow 
bay. This sketch shows 
them both for comparison. To avoid confusion I have 
only drawn the fivesided bay complete. 

Gothic bays or oriels start square out from the wall 
whatever their number of sides may be, at least ia- 
temally. They are often simply rectangular with no 
oblique sides, but with the front much wider than the 
aides. They have only mullions, rather than wall spaeea 
between the windows, except at the comers, in which 
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case you may as well remember that the only tolerable 
way of making shutters is to make them draw up. A 
huge many-leaved shutter sweeping half over a large 
polygonal bay is very heavy and liable to get out of 
order. Curtains also in that case are troublesome to 
draw and keep in good humour. Even the narrow 
window sashes go heavily unless the mullions are wide 
enough to contain the weights and pulleys of the ad- 
jacent sashes. Casement windows by way of evading 
the difficulty are almost a return to barbarism; and 
all the attempts to make them light by civilized con- 
trivances are complicated and expensive and liable 
to fail. 

I am only speaking yet of what belongs to the 
general design of a house and postpone other details 
of window construction. But there is another matter 
of design which is generally neglected or misunder- 
stood now; and that is the much greater value of 
light from above than from below. People seem 
always to be aiming at having their window sills as 
low as possible, even down to the ground, and aucti- 
oneers advertise houses with ' Italian ' or ' French ' 
windows, made as doors down to the floor, as if they 
were an advantage ; whereas they make the rooms 
colder, and bring in the light in the worst direction, 
and are impossible to open a little, or indeed at all 
without bringing in all the cold air at the floor. The 
single advantage of them is that they enable people 
sitting in the room to see more of the garden or the 
street ; which may be pleasant sometimes for a quarter 
of the year, and has the abovementioned disadvantages 
for the other three quarters. But we have got into the 
way of building houses as if all the year were summer, 
both in this and other respects. Windows skould^Ci 
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as high as possible, except in rooms of very unusual " 
height. I have occasionally been surprised at the 
unusual pleasantness of certain rooms by no means 
high in themselves, until I saw that from some accident 
of roof construction the windows had been carried very 
high. And conversely, many rooms otherwise good are 
completely spoilt by the window t^ps being too low. 
The climax of had lighting is a low window near the 
ground, which sometimes comes from a floor having 
been raised to make the room below higher. The 
very same window set near the top instead of the 
bottom of the room might be quite sulScient. That is 
one objection to Gothic bouse building, that the windows 
are nearly always too low. Low wide-spread windows 
of many lights are picturesque outside, and were neces- 
sary in the old-fashioned low rooms ; but they are 
otherwise very bad, if it is considered the business of 
windows to light rooms inside and not merely to look 
picturesque outside. Windows with high arches are 
bad for the same reason, except in very high rooms, as 
they bring the square part down still lower, besides 
that blinds cannot fit them. 

But a far worse thing in a constructional point of 
view is the modem abomination called a flat arch, 
which means at the beat a number of slightly wedge- 
shaped bricks very seldom more than 13^ inches high, 
and much oftener only g. Such things are scarcely 
arches in reality, and are quite unfit to carry weight, 
' and practically depend upon the mortar, and are sure 
to crack and drop some day. Any one who knows 
the elements of mechanics must be aware that unless 
the two straight lines from the top of the middle of 
an arch to the lower corners of the spring make some 
considerable angle with each other the arch has very 
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little supporting strength and very great bursting force. 
You may read a striking proof of that in some of the 
Lives of Sir Christopher Wren : viz.^ that he said he 
would show the builders how to build the flat stone 
arches under Trinity College Library so that they 
should never drop ; and yet, as I remember from my 
early days there, nearly all of them have dropped. 
There is however a still worse style of window head 
than that, where the middle piece consists of two or 
three bricks making a very wide wedge, the whole being 
made in this way (fig. 10). One would think there 




Fig. 10. 

could not be a builder so ignorant as to believe that 
that is an arch at all, or that it would stand for five 
minutes independent of cement and friction ; but when 
one finds architects trusting to long stones dovetailed 
at the ends to make a stone beam (see p. 132) perhaps 
one ought not to be surprised at speculating builders 
doing such things as these. Indeed many of these 
window tops must have been either designed or ap- 
proved and certified by architects. 

It is true that a flat arch of sufficient depth does 
contain a real curved arch within it, and the middle be- 
low and the two ends above that real arch are little worse 
than superfluities. Still they are worse ; because a less 
amount of horizonal giving way will show cracks in the 
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bottom, and let the half bricks (of which there muBt to' 
aome) get loose and drop. And they are worse ii 
another way too. It is well recognized by engineers, who 
have no architectural fancies to regard, as you may see 
in railway bridges, that the several courses of an arch 
ought to be independent ; and though at first sight it 
looks weaker to unmechanical eyes, it is really stronger 
not to have long tlirough bricks or stones fromintrados 
or ' BofBt ' up to the extrados or outside ; because there 
can only be three bearing points in an arch or any sec- 
tion of it, two at the intrados and one at the extradoa. 
And as this applies to each course of brickwork, anarch 
of many separate courses is so many arches, while one of 
the same thickness of ' throughs ' ia only one arch. All 
this of course disregards the mortar, as one always must 
in considering the mechanical conditions of arches; M 
arch that will not stand without cement is not a fcoflfl 

le arch at all. 
A large stone lintel is another thing : that acta on 
the principle of a beam, not an arch, though if veiy 
thick it will act also as an arch. All brick arches o* 
arches of small stones ought to be and to appear real 
ones with some elevation in the middle, and undoubt' 
edly look better than flat ones. But wlien you have 
them it is better not to make the top of the windo* 

h curved to fit them, but to fill up with a separate 
piece or ' tympanum ; ' for a convex sash always looks 
ill when open and is a weak construction besides. Stone 
lintels are however liable to crack, unless they are deep* 
and sometimes even when they are ; because the pressure 
of all the weight above is carried by a few inches at the 
ends, and there is nothing under the middle of the stone, 
which consequently cracks just as a fiat arch does. And 
unfortunately you cannot treat a lintel as all builders 
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who know their business treat stone sills, leaving a space 
under the middle ,to be filled up at the last with mortar 
after the ends have got well squeezed down by the weight 
upon the window jambs. 

Discharging Arohes, as they are called, are fright- 
fully ugly, but useful in diminishing the pressure on a 
long stone lintel. Over Gothic moulded arches, where 
our modem architects are very fond of putting them, 
as if the real window arch had been stuck in like a 
wooden frame, are totally useless, and a ridiculous and 
ugly display of ' vigorousness.' The old builders hardly 
ever used them. I should say ' never,' using the word 
in a practical common sense way ; but somebody would 
perhaps find one or two which may have been put in for 
some special reason, and then make an outcry about my 
ignorance or boldness of assertion. Many people have 
^ not the sense to see that things which were done very 
rarely by the great builders of the genuine styles, were 
left rare because they were perceived to be not worth 
copying, while the good things were continually copied. 
Again many persons do not know that a tolerably sharp 
pointed arch opening hardly requires any arching at all 
to make it stand : much less a discharging arch besides. 
Cellars and Concrete Floors. — I am told by those 
^ho are more learned in wine than I am, that cellars 
'behest without external windows, so as to keep the 
temperature as uniform as possible. A friend of mine 
4t Buxton considers his cellar much improved in that 
respect by the flowing of a small stream of the famous 
Buxton water through it, which has the constant tem- 
perature of 84**. They should however have some in- 
ternal ventilation both at the top and bottom of the 
door, or the air will be unwholesome.* There is a 

* See the Ingoldflby Legend of The JVedding Day on \]biH ^q\il\<. 
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notion that roomn are never warm and dry 
unless they have cellar arches underneath; and in one 
true ; because nobody (so far as I have 
seen) ever thinks of doing anything to keep the damp 
from rising, a^ it always will from the bare ground ; and 
I the air ia warmed above it the more the damp 
will rise. It ia wonderful that no one ever thinks of 
Specifying that 6 inches of concrete shoidd be laid under 
every ground floor. Kot only that, but where the floors 
are not much above the natural level of the ground the 
best and strongest way of carrying them is to lay the 
joists OQ single bricks bedded on the concrete, or on 
plates or sleepers simply laid on it, instead of building 
' sleeper walls ' at much wider intervals ; which however 
must be done if the floors are much above the ground, 
as filled in ground can hardly be depended on not to 
sink. I have had the floors of every building I have 
had to do with, from Doncaster Church downwards, 
made with concrete under them, and the floors laid 
on it where the level suited. Cellar floors cannot be 
made of anything better than concrete with some 
kind of cement, or asphalte, laid on it. Cement con- 
crete made with sand only instead of gravel is probably 
the best to finish with. The best vaulting for rather 
wide spaces is three courses of flat tiles laid in cement, 
which practically form a beam and not merely a ' barrel 
vault ' with a bursting pressure. 

A Samp Course, made of any waterproof substance, 
lead, asphalte, pitch, slates laid in cement, is well- known 
to be necessary in order to prevent the damp from 
rising up the wall by capillary attraction. But it is 
too often omitted through carelessness or something 
worse. The best place for it is just below the floor 
timbers, to secure them from damp, as that is pretty 
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sure to be above the ground outside. If any room is at 
all below the ground the outside of the wall ought to 
be cemented or covered with pitch, or it will be always 
damp. But the most valuable protection to a house 
throughout from damp and cold and heat is — 

Hollow Walls ; which are now at last generally ad- 
mitted to be expedient, though architects are still 
wonderfully slow to propose them. They seem to have 
been used in Italy long ago by an architect named 
Alberti, who was also a writer on architecture. In old 
times, wiien walls were always very thick, they were 
not so necessary, though even a thick wall is drier, 
warmer and cooler for being divided by a stratum of 
air. In those days two walls were generally lined with 
wood -panel ling, and afterwards with ^stoothing' 'orjjttt- 
tening^ which ia laths for the plaister nailed on battens 
or strips of wood built into the wall. J happen to 
possess (though not to inhabit) a remarkably well built 
house of the last century where reeds have been used 
instead of laths. This process is sometimes used still, but 
it ia not equal in some respects to hollow walls, and it 
does not prevent the damp comingthrough to the battens 
and rotting them in time. But architects will build 
you ' a great house with large windows ' and ' paint it 
with vermilion,' and give you only 14 inch walls and 
the plaister bare upon them, and spend ten times what 
either stoothing or thick hollow walls would cost on good 
for nothing decoration, leaving you with a house not fit 
to live in, because the whole is damp rif);ht through in 
every rain, and heated and chilled through with every 
extreme of temperature. Any wall not stuccoed outside 
absorbs a vast quantity of moisture from rain, especially 
if it isnot pointed with something more waterproof than 
common mortar. Pure cement will not do, as it s-siiUa 
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and cracks off, but a mixture of cement and lime and 
Band or brickdiist. will do, as we shall see under ' mortar 
and cement ' afterwarrla. Stone walls are generally even 
more porous than brick, and are notoriously damp in- 
side unless some other surface is interposed. 

Hollow walls also afford peculiar facilities for ven- 
tilating rooms and floors under them without making 
openings outside, which are sure to he stopped, up in the 
first very cold weather. This is particularly important 
in rooms where gas is humt, and in smaU bediooma and 
any without fire places, and it is probahly a good thing 
in all rooms. Kitchens should have special ventilation 
either into or by the side of the chimney ; but some 
'air bricks,' i.e. perforated bricks so called, opening 
into the space hetween walls must be useful there also ; 
and there should be as many at the bottom of the house 
under the floors with an opening to them from the 
cellars, as at the top_ under the roof, so that there may 
be a general circulation of air, and none stagnant. All 
this should be done by air bricks with small holes 
through them to keep rata and mice from running all 
over the house. The roof itself should also have some 
ventilation. Most roofs have plenty, through imperfect 
jointing of slates and tiles, but that of course is a 
defect, I remember once consulting the architect and 
surveyor to a Society about making some ventilators 
in the windows of a vaulted chapel with a leaded — or 
more accurately, a coppered roof, which is ranch closer 
than tiles or slates can be. He said he had made some 
ventilators himself a few yearg before into the roof. I 
answered, ' Yes, I know that, but what becomes of the 
'hen it get.a there ? ' That he had never thought 
of, and his idea of ventilating had been to let off the 
air of the chapel into this much hotter place between 
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the vaultmg and the copper blazed on by the sun. I 
shall have a little more to say about modes of ventilat- 
ing afterwards, but this is a question of literally funda- 
mental construction, as these air bricks should be just 
above the concrete inside, or just where the hollow in 
the walls begins. They are often put outside, right 
through the wall, and they are doubtless a good thing 
at first to dry the building ; but, as I said, they are 
sure to be filled up in the first frost because they make 
the floors too cold. 

The two vertical strata of a hollow wall are best 
connected by bits of iron tarred over (not with gas tar, 
for I understand that rusts iron very quickly instead of 
preserving it), and it is thought better even to give it 
ft twist to prevent the wet creeping across. For the 
same reason the connection should not be by bricks. 
But solid bricks should go across at window jambs and 
outer doors, or they will never be decently air tight round 
the frames. The two walls are generally made 3'^ apart, 
but sometimes only 2^' : of course 3 is better. The 
only objection that I know is that a hollow wall is not 
80 strong as a solid one of the same thickness, but it 

• 

^ easy to make them strong enough. Also you must 
remember that the inner wall carries all the weight of 
Wms and floors and most of the roof, although the 
^ always becomes solid under the roof, or should do 
80. Consequently the inner wall must be the thickest, 
except in the single case of two of' walls, which it is 
perhaps better to divide equally, though I am not quite 
sure of that where wooden ' plates ' or bearers to carry 
the floor beams are built into the walls as usual, which 
reduce the brickwork of a 9^^ wall one half, and so 
cut it away as far as the centre of gravity. 

However in a 14^^ wall it must be so, and nothing 
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less than that is fit even for a cottage (I mean besides 
the hollow) ; nor anything under 22^'' for a large house; 
at l^ast for the best parts of it, where the windows 
require deep shutter-cases, which ought never to project 
into the room, and in old good houses never do, though 
they do in flimsy modem ones, and tell the tale of 
the thin walls immediately. Even in the inside of a 
house the doorways look thin and give an appearance 
of leanness and weakness to the house, in walls less 
than 14'^ thick, and when they are less than that they 
would be too weak if made hollow. The ' lining,' or 
wood round the doorway, (not the architrave or border 
round it in the room) can then only be a flat board, 
and not panelled, which looks much better. There- 
fore all such walls should be 14'' at least, if you 
want the house to look and to be massive and not 
flimsy ; and a little money spent in that way will pro- 
duce infinitely more effect than if spent on decoration. 
In the back parts of a house 9'' will do for the inside 
walls. Stone walls are almost always thicker than 
brick ones, and rightly so, on account of its porosity. 

Stone. — Sandstone looks more porous than lime- 
stone, but that is a mistake. The only stone short of 
marble that will hold water in a trough, or a church 
font, that I have met with yet, is the coarse looking 
millstone grit which looks about the most porous of 
any. Sand flagstones also when put together as a 
trough will do so. Nevertheless most London architects 
and builders persist in laying small Portland stones as 
flags to London front doors, which always look damp 
or dirty, while the few Yorkshire flags which you may 
happen to see dry very quickly after rain, because they 
don't absorb it, and look clean — if they are cleaned — 
and one flag covers the whole doorway without a number 
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of patchy looking joints. I understand the Portland 
stones have not even the advantage of being cheaper. 
All sandstone however is not equally waterproof, as I 
know from trying some other finer looking stone, for a 
font. Limestones, at least all those that are workable 
in square blocks called freestone, are very pervious to 
water. It is becoming more and more impossible (if 
impossibility admits of degrees), to find any stone that 
will not soon decay in an atmosphere of coal smoke with 
the sulphurous acid which it produces in the air. Some 
churches that had stood for centuries with no symptoms 
of decay, and would manifestly have stood on if there 
had been no change in the nature of the aii*. have 
lately turned white instead of greenish, which is a sure 
symptom of decay; besides the multitude of others 
which have never reached the green or brown stage 
though built of stone of the highest reputation. 

No a 'priori test seems worth any more than the 
*^ientific' recommendations of the Irish Commission 
*ere on the preservation of potatoes. I have seen tests 
of hardness, of colour, of specific gravity, of position in 
the quarry, tests with acids, with heat and cold and wet, 
^d I daresay other things, described as conclusive, 
^til some case turned up which entirely refuted the 
induction which had been founded on too few premises. 
I wonder how often I have been told by people who 
thought they might pass it off for a piece of valuable 
scientific information showing how much they knew, 
that « you have only to see that the stone is laid on its 
i^tural bed to keep it from decaying,' as if every builder 
did not know that it is generally better to do so, though 
it is of much less consequence with stones like the mill- 
stone grit for instance than with laminated ones ; and 
*8 if everybody with a little experience did not know 
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also that it is no absolute security against decay. Itii 
curious too that where the atone is most protected from 
wet, i.e. just under string courses, ia generally the first 
place to show decay, and the slopes of bnttreasea and 
window silla the last. In window mulliona the atflM 
can never be laid aa it lay in the quarry. 

A few conclusions however seem to be tolerably cer- 
tain. First there are stones which experience has proved 
to be totally unfit for outside work, even in unsulphu- 
riaed air, such aa the Headington stone of which most 
of the Colleges at Oxford were built, and the Tottern- 
hoe stone of Bedfordshire, which is little more than 
' clunch ' or a auperior kind of chalk : it does however 
stand inside. Again, Bath stone, though a favourite 
one with builders for its softness, is at least uncertain 
in its behaviour, and if built in before it is quite dry 
will probably fly all to pieces if the next winter is a 
hard one. I have seen a grand new hotel almost reduced 
to ruins in a single winter, all the ' dressings,' or all ex- 
cept the rough walling, having been built of Bath stone ; 
and all except that same rough walling of millstone grit 
from close by, which was quite good enough to have been 
used throughout, was blown to pieces when I saw it 
again the nest year. Of all buildings erected for the 
benefit of architects and builders and probably some 
oE&cial of the company and the ruin of original share- 
holders, those large hotels have the preeminence. Nobody 
evidently has had or lias exercised the leaat control over 
them, and the object of everybody concerned has obvi- 
ously been to spend the largest quantity of money they 
could get hold of. But some railway Boards seem to 
aim at outdoing even tlie hotel speculators themaelves 
in splendour and absurdity : the Pancras one (exclusive 
of the station proper) cost half a million, as I heard 
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from very good authority, and that was only an estimate, 
for it was not finished then. 

Among the best stones besides the millstone grit 
are undoubtedly those of Steetly near Worksop, Ancas- 
ter, and Ketton, from which many of the new buildings 
of Cambridge were erected about fifty years ago ; which 
is qnite long enough to show decay if they are meaning 
to decay. It has however a yellower colour than is 
pleasing. The Anston stone, which acquired such ce- 
lebrity from having been chosen by a scientific com- 
mission for the Houses of Parliament, lost it again 
through their early decay, and the same is the case 
at Lincoln's Inn Hall, which was built about the same 
time. One would suppose the Temple church to have 
been refaced 300 years, not 30. It is said however 
that there was nobody employed to see that the public 
got the best stone of the quarry for the Houses of 
Parliament. Barry probably knew nothing at all about 
it; and it is said that the quarry people naturally 
Bent the worst, keeping the best for those who knew 
it In nearly all quarries there is some stone, in some 
cases the highest, in others the lowest, sometimes the 
^test, sometimes the brownest, which is known by 
experience to be the best. These are among the things 
which architects ought to know, and possibly some do ; 
but whether they do or not the public cannot possibly 
ascertain, unless a particular architect has gained a re- 
putation for attending to these things. 

There is a popular notion that sandstone will stand 
fire more than limestone, and after old Doncaster 
church had been burnt down people were anxious to 
We the pillars of the new one as fire-proof as stone 
could be. So we tried the experiment of keeping two 
large blocks in a fire until something decisive should 
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happen to them. The sandstone flew to pieces very 
soon ; while tlie limestone was only superficially cal- 
cined after 24 hours ; so of course we ueed that. The 
secret of all materials that resist fire for a long time 

1 this : they give the fire some chemical work to do, 
which keeps the heat 'latent' till all that work is 
done, as hoiling water keeps the pot below 212" 
until it is all boiled away into steam if the steam is 
allowed to escape, and you may boil it in an eggshell. 
Iron gives the fire nothing to do beyoad heating it 
red hot, when it collapse s^-and indeed before. Lime- 
stone or plaister, which has been proved to be extremely 
fire-proof for a long time and is often found unbumt 
among ruins of a fire, uses up the heat in calcin- 
ing it again, i.e. making quick lime of it. It is tme 
that it is no better than powder when it is all done, es- 
pecially when water comes on it, but it proceeds gra- 
dually inwards, whereas the damp in the sandstone blew 
it up as soon as it was heated. Bits of granite soon 
crumble in a fire, though granite is an igneous rock, 
and was once fluid, but probably cooled under ttemendous 
pressure, as marble also was. In the same way bricks 
' up a great deal of heat in hecoming vitrified, and 
consequently they are more fire-proof than any stone ; 
for besides that, it is their nature to remain hard even 
under long continued heat, and especially those called 
fire-bricks, of which the backs of grates are made, from ■ 
a particular kind of clay. 

Hollow-faced bricks.— A practice Las grown up of 

laking bricks with a hollow in one or both faces, which 
I have heard absurdly called a 'frog;' and no less 
absurdly defended on the ground that it enables the 
mortar to hold them better, and again that it enables 
them to lie closer. There is plenty of old brick work 
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quite as close as any new. And if bricks are inclined 
to tear asunder under any force enough to overcome 
the ' firiction and sticktion ' of ordinary good mortar 
the extra bit of mortar in the hollows would not liold 
it. The real reason I have no doubt is to save some 
material to the brickmakers. It has long been known 
that hollowing the ' beds ' of stone to make the edges 
close weakens it enormously, so much as to crusli the 
edges, and the practice is accordingly abandoned. 
And though the hollows in bricks are smaller in pro- 
portion, there can be no doubt, and indeed it has been 
proved by experiments, that a wall built of such bricks 
is weaker than when they are solid and have a flat 
bearing. It may be thought that no such a tiling as 
the actual crushing of the bricks in a wall ever happens ; 
but I happen to have sad experience that it does ; for 
two houses of an institution of which I was treasurer 
had to be rebuilt because a dishonest builder about lOO 
years ago had used soft bricks which had begun to 
crush into dust, and so cost us about 8ocx)i. by saving 
himself perhaps fifty. 

Some architects are not content without having 
special bricks made, either smaller or redder or in some 
other way diflFerent from usual, which are always more 
expensive ; and most uniform-coloured bricks are by no 
means always the hardest ; perhaps it would be nearer 
the truth to say they never are, as they are apt to be 
underbumt, and I have seen them decaying in a few 
years in one of the most extravagantly built houses 
that I know. In some parts of the country all the 
white bricks perish while the red do not ; and possibly 
the converse may hold elsewhere. They are made of 
different clay. The common yellowish ' stock ' brick of 
London clay when well burnt is said to be the strongest 

n 2 



Moulded and ' JVood' Bricks. 



are seg 



164 

of any, though a very ugly colour, I refer to 
Baid at p. 41, as to the incompatibility of white 
with any good architectural effect when you 
enough to see what they are. It is however well worta 
while to have what they call < purpoae-made ' red bricb, 
instead of the common ' square ' ones, for windof 
jambs, coruicea under eaves, and other places wheM 
moulding can be appropriately introduced and stone 
would be too dear, and I am glad to aee that practiw 
is reviving ; for it was used with very good effect in old 
Gothic houses in districts where stone was too eipeo- 
sive. I have lately been doing it myself, in a housa 
not Gothic. 

The importance of laying boop-iron bonds in walls 
is too well known now to need dwelling on, especially 
over openings and round bays and apses. 'WTjat Eue 
called wood hrichi are generally required in apecifiea- 
tions to be built into the walls, to nail door jamba and 
other woodwork to. But such thick pieces of wood 
first swell with the damp and then shrink and are loose. 
I have seen them quite loose and out before the walls 
were plaistered. A very good builder first told me 
this, and that thin pieces occupying the sptice of the 
mortar instead of the brick are thick enough to nail to 
and never come loose, and I find it is so. 

Ashlar. — Tliere are a few points worth noticing as 
to the mode of executing stone work. It varies in 
external character, from rough walling of stonea only 
self-faced, as it is called, i,e. not dressed with any tool, 
up to the finest rubbed stone. "When the stone ia 
dressed at all and laid with flat thin beds of mortar it 
is called ashlar, a word of which I never saw any satis- 
factory derivation. The most important practical point 
to be considered there is the depth to which these 
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fiudng stones should go. It is usually specified that 
they are to be 7 or 8 inches deep ' on the average ; ' for 
of course they ought to vary in depth to make the 
bondmg hold. Now here is just one of those defects 
in specifying which nobody would discover without 
experience, but which architects ought to have found 
out and guarded against long ago, but apparently they 
have not. ' On the average ' of what ? If you go upon 
the wall and all the stones you can see manifestly short 
of the 7 or 8 inches on the average of them, the builder 
or his foreman has the ready answer, * 0, but the stones 
of the last course were much deeper, and so these will 
he all right on the average.' Of course they were not ; 
but it is not everybody who will challenge him to take 
some oflF anywhere he likes, to let you see: which 
challenge will certainly be declined. The fact is that 
the expression is wrong and only calculated to encourage 
had building and deceit : it ought to be, * on the 
average of every 5 or 6 feet of every course,' and then 
the clerk of the works or architect (when he comes) 
can see at once anywhere whether the work is being 
done properly or not. 

In connection with that, the ' filling in ' with rough 
stones or bricks is very often simply scamped, and they 
are merely loose rubble or brick-bats flushed with 
* drowned 'mortar. In this respect it must be confessed 
that our Gothic ancestors were great sinners, and con- 
sequently many of their walls have fallen, and especially 
their towers, as that of Chichester Cathedral did in 
1 86 1 and St. Albans was on the point of doing ; and the 
Doncaster tower fell upon its knees when the outer 
casing of its legs was burnt. If they had been solid 
throughout it would have stood. The old builders 
relied upon the immense thickness of t\ie\i ^^X\&^ ^^^l 
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also expected their grouted rubble inside to become 
more solid than it did. It is essential to the fiecrmty 
of walls that have to carry much weight that thy 
should be built of flat-faced stones or bricks through- 
out, so that there may be no bursting pressure without 
relying on the mortar. Roundish stones between two 
iishlar faces are really very little better than fluid, 
except so far and so long as the mortar may keep tli«m 
together. Not only the piere but the walls of towers 
containing heavy peals of bells should be built through- 
out of large squared stones, 

Haadom Walling, in which the joints are not hori- 
zontal and vertical, but anyhow, looks picturesque, and 
may do well enough in long walls which form a con- 
tinuous abutment and have no great weight to cuiyi 
and the same of flints. But they depend entirely 
on the mortar for their strength, and have practically 
no bond at all, especially as the stones are generally 
somewhat wedge-shaped inwards, and therefore under a 
constant pressure outwards. Mechanically that can only 
be pronounced a very weak kind of building. Some of 
the old flint work in the eastern counties has been done 
so well and with such good mortar that the walls are 
almost like 'plum pudding stone,' a kind of natural 
concrete of -the hardest kind. Other specimens of it, 
when the mortar has been bad, are as rotten internally 
as the worst modem work. 

'Self-feced,' or as it is sometimes called ' rock-faced' 
walling is used a good deal in so-called Gothic buildings 
now of a plainish kind, and I do not know that it can 
be reasonably condemned. At the same time it was 
never used in real Gothic, escept for the roughest kind 
of wallsj or when it was intended to be plaistered; 
which Gothic biuldings were a great deal more c<Hn- 
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monly than is allowed by our architectural prigs and 
inventors of maxims founded on no real experiente, 
a breed of men by whom every art and business and 
profession has beeome infested. 

There is a wonderfully absurd imitation of natural 
or rock-faced stone in what ia called the ' rustic base- 
ments ' of the Renaissance style, in which far more 
trouble is taken to work the stone with small cliisels 
into artificial roughness than it would take to work it 
emootb, and ten times more than it would take to 
'boast' (as they call it) into a fairly level surface. The 
opposite extreme to that is ' rubbing ' into the smoothest 
iurfece tbat the stone will take. Hundreds and thou- 
Miids of pounds have been spent on that folly ; for it 
is nothing else, even in the styles of architecture to 
wbich smooth surfaces are most appropriate, inasmuch 
is it cannot possibly last long, whether the atone decays, 
M in nine cases out of ten, or preserves itself by vege- 
Wion on the surface, as it may do if it is lucky, and 
toierably free from smoke. It took modem architecta 
many years to find out or to admit that smooth rubbing 
is absolutely fatal to Gothic effect : indeed very few of 
them have found it out yet to any practical puipose ; 
for the drag, which is a kind of ' smoothing file ' in the 
form of a scraper, is almost invariably used for final 
spoiling of the work inside, and very often outside too, 
in order to make a church or other building look neat 
and pretty for the openiog. 

Uarble is a different thing in this respect, because 
its effect depends on the variety of its colour, which 
does not come out without polishing. It is singular 
that all ohv'iously careful working of stone is injurious 
to its effect, and yet it is wonderful how difficult it is 
to present it, because the much vaunted woikia^ taa-a. 



n 



1 68 'Finishing' 

whom some theorists dream of as the Hope of Arc 
ture, has come rather to pride himself on being a mere 
machine and not a thinking animal, and sometimes telb 
his employers if they find fanit with bis doing anything 
unusually stupid, ' that it is not his business to thini.' 
Either you have the ' corduroy ' work of 30 to 40 yeats 
ago, though that lucky nickname did a good deal M 
extinguish it, making the stone like a fluted surface 
which was thought peculiarly Gothic then ; or tlie 
'ecabbling' in diagonal lines, leading from a centre of 
the face, the omission of which in Mr. Bass's Burbffl 
church I saw specially noticed in a newspaper as 
' novelty.' If you order it to be worked obliquely, but 
in no particular direction, you will probably tind the 
men first ruling diagonal lines over it to make the (Jireo 
tion as particular as possible ; and then, last of all, if 
you do not look sharp you will find all the joints 
fully picked out with straight white hands, inside the 
church with the white mortar which thsy call 
and outside very likely with that vilest of all moitary 
abominations, raised bands with sharp edges, which is 
sometimes called ' tuck-pointing.' All these things are 
done by builders because it is the custom; but the cus- 
tom was invented and is sanctioned if not enforced by 
architects who profess to have learnt all about Gothic 
architecture by careful studying of old Gothic churches. 
Ha\ing eyes they see not, both this and many other 
things which they profess to follow. 

It is impossible to lay down any rule for the degree 
of ' finish ' or smoothness and exactness which suits dif- 
ferent designs. The only approximation to a rule that 
I know of is that the design should always appear to 
have been more thought of than the execution ; and 
that there should he no final dressing up, except to re- 
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move obvious defects. In Doncaster church the archi- 
tect and I made a sort of compromise that he should have 
his way in leaving all the nave pillars to be pointed 
at the end of the work, with the favourite putty, and 
that I should have my way, of pointing as the work 
went on, in the tower piers. The consequence was 
and still is that they present a variety of colour which 
is pleasing, while the nave pillars are a monotonous 
brown except where they look as if they were painted 
round with neat white lines. 

We have not got into woodwork yet, but the finish- 
ing of that involves so much the same principles that 
it is as well to dispose of it now — still speaking of 
work professing to be Gothic, not Italian. If you 
have ever seen one new beam across a church together 
with some old ones you must have been struck (if you 
have eyes that see differences) with the comparatively 
monotonous and dull look of the new one, and very likely 
wondSred why. It is simply because the old ones were 
generally dressed with either an adze or an axe, which 
take off chips and make a slightly undulating surface, 
while the new one has been planed ; and that is exactly 
the kind of difference which you see also between the 
old and new stonework both in walls and mouldings; the 
old ones being left from the chisel which brought them 
into shape, and the new ones being worked as true as pos- 
sible and scraped smooth afterwards. So again, finishing 
of woodwork with sandpaper ought to be rigorously pro- 
hibited, so as to leave the chisel marks on all the carved 
or chiselled parts. Architects have learnt the value of 
carving stone with ' claw tools ' instead of square faced 
chisels, but most of them have got no farther, and drag 
EUid scrape and polish just as they did fifty years ago. 

and Flags. — I am surprised at the modfttii 
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preference for comtnoa small square tiles over large fiags, 
for paving inside both houses and churches. Encaustic 
tiles of handsome patterns are a very different thing, 
and the only objection to them is their dangerous sUp- 
periness. But the common black and red ones were 
only used in old times because there were then no large 
flags worked, which are handsome and graad-looking 
things stretching across the whole width of a passage. 
Flags should not be laid on the ground, without concrete 
to keep the damp from rising into them, or they are 
then apt to split. Moreover the black and red tiles 
seldom or never keep a pure colour, but show streaks 
or stains as if they had lately had lime upon them. 
Marble is sometimes intermixed with encaustic tiles, 
but they do not mat-ch well, though each makes a hand- 
some floor by itself; but marble scratches andgets stained 
and dirty-looking far more than good encaustic tiles. 
Marble should be in very simple and symmetrical pat- 
terns which the eye can grasp at once without having 
to wander a long way to make it out, as it has to do in 
the new flooring of the nave at Worcester, which I 
think very bad, 

Some of our encaustic tiling is the best architectural 
work that is done now. But I doubt the propriety of 
setting tiles up on edge against a wall for ornament. 
Everybody knows what they are, and it is impossible 
to get rid of the idea that they are only stuck on and 
may all slip down together some day. Nothing ought 
to look less secure than it is, and nothing should ap- 
pear to depend on cement for its security against gravity, 
a force which never sleeps and is always ready to take 
the smallest advantage that is offered to it. White tilea 
certainly make a nice wall lining in dairies and lardera, 
but Keene's cement will bear washing and is almost as 
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white as tiles, though not glazed, and very hard, and 
has the advantage of showing no joints as tiles do. 

Mortar. — I should say nothing on this, as a subject 
which may be feirly left to architects and builders, but 
for the curious fact that directly opposite ways of 
making it are sometimes prescribed in specifications, 
besides another which is manifestly wrong. The ma- 
jority of specifications that I have seen, both written 
and printed, provide in effect that the mortar is to be 
used as soon as possible after it is made. The opposite 
extreme is to keep it a good while, not of course till it 
is hard, but only so hard that it requires beating up 
again into proper softness. The intermediate practice 
is adopted by some of the best builders, who say that 
the common specification is quite wrong and that mortar 
ought never to be used while it is warm from the slack- 
ing of the lime, because it always shrinks after that ; 
as indeed any one may see who looks at the top coiurse 
of brickwork a few hours after it is laid in such mortar. 
In other words, it should not be used the day it is 
made, but may be a day or two after. The still worse 
thing which is sometimes allowed, and even directed, 
is the pouring in hot of what is mere lime broth out of 
a bucket, which is expected -to be kind enough to part 
with all its superfluous water somehow and settle into 
strong mortar. Some people seem to think that mortar 
is a kind of mud, and are ignorant that it is a hydrate 
of lime, ix. lime with as much water as it can hold in 
chemical composition, which never dries out of it or it 
would become quick lime again ; and all beyond that 
merely goes to ' drown ' it, and keeps the wall damp for 
a long time, if indeed the lime so treated ever sets at all 
into mortar : which it sometimes certainly does not. I 
remember putting up a clock face in a tower, then about 
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thirty years old, which I expected to take some days to ' 
get through, hut as soon as the outer shell of bricks was 
taken off, which was sound enough, it was nothing but 
loose bricks and lime dust inside, and had evidently 
been ' grouted,' as they call it, by pouring in lime water. 
Again most specifications require the mortar to 
be ground in a png-mill ; hut one that is copied in 
Mr, Donaldson's book of specifications actually proMbits 
it. The grinding, or at least passing through the roilli 
mixes the mortar better than you can practically get it 
done hy hand. But It is also better for another reason; 
it was known as long ago as Vitruvius's time, ffhich 
is supposed to have been about the Christian era, tbat 
brick dust mixed with mortar strengthens it very much 
and makes it nearly equal to cement, which contaiuB 
burnt clay (but clay unburut is fatal to it). It is 
indeed superior to a great deal of cementing that is 
done, partly from inadequate mixing with proper sand 
and partly from adulteration. The best way to get 
in the brick dust is to throw broken bricks into 
the pug-mill to he grormd up and mixed with the 
mortar while it is making. Vitruvius recommended 
that the brick dust should be about a third of the sand. 
Different limes take different quantities of sand, and 
generally one measure of lime to three of sharp sand 
and brick dust ; for the sand must be that which feels 
sharp and not soft, between the fingers. Limes have 
other peculiarities which can only be learned by local 
experience. Some set quicker than others, and yet are 
not 90 strong when set. I have known a builder on that 
account prefer getting lime at his own expense a long way 
off to using that of the neighbourhood. The Warma- 
worth lime near Doncaster, though very good for build- 
ing, does not set very quickly, and breaks out obstinately 
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in blisters through painting over plaister made of it, at 
any rate if done before a considerable time. And so 
you might have all your plaistering to do over again 
because this was not known. A room at Lincoln's Inn 
Library had to be replaistered from a similar cause, 
and I have seen paint in smears elsewhere, I suppose 
from being done too soon over plaister or cement. 

Smeaton the great engineer found smith's forge 
ashes, i.e. iron scales mixed with mortar, make it 
stronger. But I know a building where they began to 
\ise it and had to give it up because it rusted and dis- 
integrated the mortar, whether from using the scales 
too large or some other mistake, I do not know, but 
Smeaton was not apt to be mistaken. Sharp road dust, 
7io< from, limestone roadsj is also good to mix with 
mortar, provided all mere dirt or clay is washed out of 
it; and so are flints and gravel thrown into the mortar- 
mill and groimd with it. I have seen plaister sink into 
mere dust from having been made with what was called 
sand but was really little more than earth. 

When mortar joints turn white it is a sign of decay. 
They are particularly apt to do so in the Leeds district, 
and show most unpleasant lines against the sandstone, 
which gradually turns very dark, not merely in the 
smoke, but even in the country. The loose blocks of 
millstone grit lying about Wharfedale from some ante- 
diluvian disruption are almost black though very little 
decayed. To be sure, this ought to please the architects 
who like picking out their joints ' neatly ' (according to 
the favourite word in specifications) and have not yet 
learnt that such work belongs to no style but their own. 
I am surprised to see how few persons have yet learned 
the superiority of pointing red brickwork with dark 
mortar instead of white. It produces such a different 
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effect that I have found people unwilling to believe 
that the bricks were the same. The pointing mortar is 
coloured with soot or lampblack, and it is very much 
improved by having as much cement as lime in it. 
Some people try to make their walls waterproof by 
pointing them with neat cement, but it generally cracks 
off, which a mixture of cement lime and brick dust 
does not. 

Cement Concrete is a new material for building 
walls, and apparently a very good one, though I could 
not find that it saves anything in cost over ordinary 
building, except in the most straightforward work which 
can be done in a simple kind of framing moved up with 
the work. It consists in poiuring in concrete, made of 
cement and gravel and broken bricks, between a fram- 
ing of boards which is carried up with the wall. It sets 
very quickly, and so not much framing is required. I 
have also seen a very large underground tank made of 
it, and even a winding staircase round a newel without 
external walls ; and slightly arched vaulting for floors. 
The walls must of course be plaistered or stuccoed, as 
they show the joints of the framing, which look very 
ugly, and so does the material itself. It is also far more 
waterproof than brick or stone walls, but not waterproof 
enough for tanks without being cemented over like 
bricks. I have no experience of my own to recom- 
mend it, but these advantages are obvious and it is 
well worth the consideration for large and plain build- 
ings. I should say the same of Eansome's artificial 
stone, except that any such machine-made work is quite 
unsuitable for Gothic building. For Eenaissance ar- 
chitecture, where there are a multitude of stones of the 
same size and patterns, artificial stone is cheaper than 
any other, assuming it to be durable, which perhaps 
there has not v»f beeaa time to pioNe. 



Construction of Cornices. 1 75 

Pebble Dash or BpOagh Cast. — I don't know why this 
picturesque and valuable old method of keeping cot- 
tages and outbuildings waterproof has been abandoned. 
The pebbles embedded in the plaister by being dashed 
on from a peculiar kind of trowel make a very hard 
and waterproof surface, which looks much better when 
whitewashed than the common brown paper looking 
stucco. Many old village churches were so treated when 
built of rough stone, and many picturesque old cottages 
in the hills. I should certainly do it on any 9 inch 
walls, though I do not say that it is equal to a hollow 
14'' {i.e. if) wall, as before described. The value of 
every good kind of plaistering outside in keeping 
houses dry has come to be forgotten altogether in the 
absurd rage for what is called reality and truth by people 
whose work is often good for nothing, and who seem 
incapable of perceiving that plaister which does not 
pretend to be anything else is just as genuine as bricks. 

Cornices. — I spoke in the last chapter (p. 92) of the 
almost universal inferiority of modern cornices to old 
ones, from neglect, and in fact ignorance, of what they 
were really meant for and originally were. I have had 
experience of the difficulty of getting the proportions 
well adjusted even when the proper general shape had 
been prescribed, but I cannot go into details of that 
kind here. One cause of the general propensity to make 
them hollow just where they ought to be apparently solid 
is that solid ones, of any size suitable for large rooms, 
require a framing of laths to be fixed for them to the 
wall and ceiling. What ought to be done — especially 
by the purists who rage against shams — is to build off- 
sets in the brickwork as real cornices to carry the ceilings 
and then plaister ornamental mouldings over them ; and 
I have done that myself for increasing the support ot ^ 
stone geileTy. There is a kind of false faaxam^^oieiX^eftL 
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Scotch) sometimes stuck on to the cornice behind, and 
not nailed to the wall, so that the cornice only sticks 
by its edges, and is as likely as not to come down. 
That should never be allowed. It is not an uncommon 
event for a whole ceiling to fall upon a dinner party in 
new houses cheaply built, in consequence of the omis- 
sion of hair in the mortar. Indeed a great many modem 
houses will have hard work to live out the leases on 
which they are built. Nothing has done so much to 
promote bad building as building leases for the ordinary 
terms. People naturally ask, why should they build 
well for the benefit of their landlord or his son ? 

Garden Walls. — In most old gardens and other waUed 
places on sloping groimd the walls are built in courses 
parallel to the ground, not in horizontal courses with the 
tops broken up into steps as is the fashion now. The 
steps look very ugly and make the walls weak, and have 
no advantage whatever, and some inconvenience when 
the trees reach the top of the walls. I believe the fashion 
of making steps arose from it being less trouble to build 
by the plumb level than by the eye or measuring from 
the ground, and perhaps also from that passion for 
irregularities and ups and downs which infests modem 
architecture. When there are buttresses, as in high 
garden walls, there is no difficulty in building the but- 
tresses themselves upright, though the courses in them 
are not quite horizontal. As to the buttresses them- 
selves I know from experience that buttresses of the 
ordinary thickness on the outside of the wall are of no 
use if the wall is exposed to the west wind outside. But 
if they are put inside, the wall cannot be blown down 
without being lifted up so as to turn on the feet of the 
buttresses, which would require enormously more force. 
Some gardeners dislike them inside, but there is no real 
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objection to tliem if put at proper distances for the 
trees, and other gardeners rather like them as protec- 
tion against a sweeping wind inside. It is astonishing 
what small obstacles will break the force of wind, but 
of course trees are the best. I find gardeners diflfer as 
to whether the walls should have a wide coping to pro- 
tect the trees from wet. The preponderance of opinion 
seems to be in favour of only 3 or 4 inches projection, 
the coping being sloped backwards to throw off the rain 
that way. But they also recommend iron brackets about 
a foot long on which boughs or cloths can be laid to 
protect the trees from frost, i,e. from the radiation of 
their own natural heat upwards in cold and clear nights; 
for cold is the radiating away of heat from trees as well 
fB men. The best coping for such or any brick walls, 
is the heavy blue lumps with rounded corners which 
ttey call hull noses, about 1 5''' x 4'' x 7'' which the rail- 
way companies introduced for the edges of their plat- 
fonns. They should be set in cement with sand, as 
JHortar soon works out. The common thin flag coping 
always gets loose after some years, and the top course 
of bricks with it. 

Chimney-pieces. — In small rooms, and indeed in all 
tut very large ones, the jambs or piers should not 
project much, or appear to be very thick (for of course 
ui reality they are hollow), as they occupy space, and 
Diake the fire-place appear too deep, and cut ofif some 
koat from it. There is however no objection to a deep 
shelf, and it is very convenient, except in a billiard 
'oom with only the usual space round the table; in 
which case a deep chimney-piece may interfere with 
the cues. 
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CHAPTER TV. 

BOUSE-BCILDISO. — CAHPEHTRT AND OTHER FITTIRaS, 

Koofs : shBpes and covering — Spouta — Tsnts — Hot wstm— SMWi I 
Bad Fire-pin ces— Ventilation— Windows — Nfw window futena 
Doors — Miihogftny iLud Oak ^ Floors — Cloaets - — Lodu — i 
larging Hooves — Cost of boilding — Tables, nev conatruiitioB. 

IIoo£b. — The most important articlft of carpentry il 
the roof; and the first point to be considered is the 
pitch or the degree of slope, as that affects the whole 
construction, Viollet le Due, even for the moderate- 
sized house which he teaches hia pupil Paul to buiM» i 
makes the roof ' equilateral ' or of 60° slope, whioli 
may also be called the hexagonal pitch and is the fiiH 1 
cathedral pitch for walls as high as 80 or loo ft. aaS 
not always used even on them. Some of our ultn^ 
Gothic enthusiasts insist on having this height of roof 
in their houses and small churches, which theold builder* 
did not. But it is extravagant and useless, and oO 
walla of any moderate height, ugly, because it maie* 
the liuilding look all roof ; not merely from its size, but 
also because a very high-pitched roof looks higher for it» 
height than a low one, for t.he low one is seen mora 
obliquely or foreshortened by an eye near the ground. 
The idea of the equilateral pitch being necessary to 
throw off snow is altogether a mistake; and besides 
that, it is much better to keep it on. For snow docs 
BO harm lying on a roof of any good slope ; on the con- 
trary it keeps it warmer than leaving the roof exposed 
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» frogt ; and if it runs down too fast into the gutters 

it chokes them up and makes the water overflow into 

the house or the church, if the gutters are within a 

parapet or on the top of the walls and not beyond them. 

A sufficiently high roof over any walls lower than 

Bay 60 ft. is what I called in my book on church building 

the pentagonal pitch, having a slope of 54** instead of 

60', or the angle at the ridge 72°, which is the angle 

formed by the radii of a pentagon. I found the original 

roof of Doncaster church had been so near that angle, 

if not exactly so, that I had no doubt it was intended ; 

and a very fine roof it makes for a building of that height, 

the walls being 52 and the ridge 75 ft. high. There 

are several other modes of constructing a pitch hardly 

distinguishable from the pentagonal in appearance, two 

of them rather higher and the others rather lower. 

I^t ABC be equilateral, and .*. CD 

the height =AB sine 60"* or -866 

AB. From centre A with a radius 

*CD draw an arc cutting CD in 

P:aienPD will =707 AB, which 

Would make AB the diagonal of a 

"quare with PD (not AP) for its 

•Me; whereas ifP is the centre ig- 1'- 

of a pentagon PD = '688 AB. Another method is this : 

Wse AP=fi of AB, then PD = -696 AB or a very little 

Wer than the last, but still higher than the pentagonal 

pitch. 

Another, slightly lower, but quite high enough for 
"Oildings of moderate height, including lowish towers 
^th a pyramidal roof, not being a spire, is that of the 
oldest building in the world, the Great Pyramid, of 
which I shall give a more particular accoimt in the last 
diapten The slope of its sides is 5 1° 50' 01 ^V ^ -^^ 

X 2 
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we shall see produces several curious numerical 
cidenceB. Tbe easiest way \a construct it is to make the 
height ^, of the widti, which also makes the heiglit -9 
of the diagonal of the base of the pyramid. Here PD 
= •636 AB. A square pyramid formed by a large pile 
of cannon balls* has all its edges equal, and its height 
PD = "707 AB, aa in the first construction which I gave. 
Comparing all these heights for a span of 30 ft., tka 
Great Pyramid height is 19' 1", the pentagonal 30' 8", 
the 6 to 7 roof 20' lo", the pile of balls or the OM 
reduced from equilateral 21' 2", and tbe equilateral 26 
(the ' and " here meaning feet and inches). 

These suggest a simpler rule than any of them, ftr 
all but roofn on very high walls, viz. making the height 
two thirds of the width. But the pyramid slope ii 
certainly high enough for all roofs of what may i» 
called moderately high pitch, especially for honset 
The old roof of St. Alban's abbey, of which the 'wea- 
thering' remains all round the tower, was even lowS 
than that ; in fact little higher than a slope of 4S » 
which is generally too low for such high walls, 82 ft. to 
the top of the parapet. 

A slope of 30°, or height = half the length of th* 
slope, is considered the lowest that is fit for slates, ant* 
much too low for flat tiles, because each tile lies at * 
lower slope than the roof, being tilted up by the twC 

• In all calculations fttoat piles of balls it is necessary to aasBBiff 
the number so great that the inequalities at tlie margins ma]' be lug' 
leoted. and the outliDBB taken r9 if they passed through the centre* 0' 
the outer sets of balls. It is singular IhHt a triangnlar pile of bdta 
leaves the same quantity of Tacant air space "8 a square one, though tlU 
square one is luwpr in its proportions, where eseh ball lies upon finr 
iDHtead of three. The vacant space is -293 of the pyramid or of bImX 
containing balls packed as close as possiblii, Uib sum of the balls be&ic 
■707 of the -whole. 
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which it overlaps ; for they ought only to leave one 
third of their length uncovered ; though common pan- 
tiles, or the corrugated tiles now used instead, overlap 
much less and are therefore less tilted and will do on a 
lower pitch* It is a common mistake, which requires 
looking after, to make the ridge tiles which sit astride 
<tf the top of a flat tiled roof, of the same angle as the 
roofi in which case they will only touch at the edges, 
instead of bedding flat on the others, and will be more 
likely to split or blow aside. 

I spoke at p. 125 of hanging low pitched roofs of 
houses containing a passage down the middle on the 
walls of that passage carried up nearly to the top. If 
the pitch is high it would make a single roof over a 
building 36' or 40' wide too high, and you must have a 
double roof with a gutter in the middle ; or else a flat 
lead top over the middle part of the house. The gutter 
need not be as low as the eaves of the roof, but may be 
only a few feet down. That however belongs to another 
kind of construction and enables you to get large attics 
in a moderate sized house. When the roof is to be 
€MTied by such passage walls, there should be beams 
^^cross these walls bolted and notched into the priur 
^pals, and these are all the tie beams that are required, 
*Dd such a roof helps to hold the outer walls together 

• 

Uistead of thrusting them out. 

Lead B00& — All buildings except churches are 
now so generally roofed with either slates or flat tiles 
Ihat one need only speak of lead for church roofs ; and 
there it looks so much better than anything else that I 
legret having to say a word against it. And yet it is 
more troublesome than anyone would imagine who has 
not had some experience of its behaviour, especially on 
the south and west faces of a roof. For it expands on 
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them 80 much with heat hy day, contracting agiun kO^ 
cold at night, and in winter, that we may say it is 
always on the move. And it is so much weaker in 
pulling itself up than in slipping down, with both 
gravity and friction against it, that it will tear itself to 
pieces and tear out any nails and screws, if it is in long 
pieces, fastened down along the edges or ' rolls.' The 
old lead roofs were not fastened down at the rolls, but 
the sheets rolled or folded over each other at the side 
edges, and only nailed to the hoards at the top of each 
sheet, which nails are covered hy the sheets above. And 
I believe this is after all the best way, though the com- 
mon way now is to lay wooden 'rolls' and nail the lead 
to them at the upper edge which is covered. But it is 
quite essential to its standing that the sheets so listened 
should not be more than 6 ft, long, especially on the 
Bunny side of the roof. All the south roofs of Doncaster 
church had to he releaded with short sheets instead of 
long ones within ten years aft«r they were done. 

Moreover lead, like nearly everything else of the 
common kind, has got worse under the advance of 
science. Copper unquestionably has, as I showed in 
my book on Clocks and Bells, from more metal being 
got out of the ore than formerly ; and iron the same. 
Whether that or something else is the canse, the fact ia 
certain. And the same is true of lead from another 
cause, whether the modem rolled lead is inferior to the 
old cast and not rolled, or not, as to whicii there are 
different opinions, but as to its chemical condition there 
is no doubt. 

The new Hall of Iiincoln'a Inn was roofed with lead 
in 1845, and in 1865 it was found full of holes. Chemists 
were consulted and they reported that the lead was 
being turned into sugar of lead by the acid of the oak 
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bonds on which it was laid being brought out by the 
flteam of the hall. We asked why the lead had not like- 
wise perished on all the cathedrals and churches with 
oak roofs hundreds of years old, and the answer was that 
the old lead contained a little silver which preserved it, 
but that modem lead is spoiled of its silver, and so 
spoiled for laying upon oak, and also made poisonous for 
some kinds of water, especially very soft. Tlie hall is 
now roofed with slates. The architect ought to have laid 
bis lead upon deal boards on the top of the oak, as was 
done in Doncaster church, where there is also asphalted 
felt between, perhaps imnecessarily with two strata of 
boards. I know another church which had to be reroofed 
because the architect persisted in laying slates on single 
boards without felt, forgetting that they were sure to 
■brink and let the wind in beyond the power of any 
warming apparatus to overcome. Copper has been 
sometimes used instead of lead, and does not tear so 
much, but it costs more though it is much thinner, and 
is more likely to be stolen, as even lead often is by the 
'honest British workman,' who not unfrequently cuts 
off and steals the lead from the house adjoining the one 
be is repairing; and copper cannot be 'dressed' or 
beaten into shape at the gutters like lead. 

Slates. — The common blue slates will make any 
building look vile. The old-fashioned gray Cumberland 
w Westmoreland slates look well, both from their colour 
Mid a pleasing roughness. But they are so dear that 
^ey are almost disused. There is a greenish Welsh slate 
which looks better than the blue, but not so well as the 
pay. Flat tiles look better than any slates on Gothic 
buildings, and are now so generally used that it is super- 
fluouB to recommend them. In some places a thin kind 
^ stone slates are used, of flagstone in Yorkshire and 
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liraeatone in Northamptonshire, and they make pictu- 
resque roofs, but rather heavy ; which however does not 
signify when the timbers of an open roof are as thick 
as they should be for architectural effect only. The 
common nibs on tiles are never deep enough to hold 
safely on steep roofs, and either oak pins or cast iron 
nails are better. Slates too, especially the large ones, 
which by some odd fancy are called after the ranks of 
the female nobility, ouglat always to have three nails 
and not only two, so that if one breaks, or the slate 
breaks away from it it may still be held straight by 
two, though this is hardly ever done. And it is doubly 
necessary on very steep slopes. Flat tiles must not be 
bedded in mortar throughout, or the water draws in 
under them by capillary attraction, but only laid in 
mortar at the top, i.e. for a third of their lengtli, for 
they overlap two thirds, or there are everywhere three 
thicknesses ; and the same with slates. I have known 

I tiles laid wholly in mortaj have to be taken off. Tiles 
and slates are or should be pointed from within except 
■when laid on boards ; which they call by the odd name 
of ' torching ; ' why, I have no idea. 
Tie Bods. — The only point in roof construction which 
I think necessary to notice is that iron tie rods ought to 
be used in heavy open roofs without woodai tie beams 
much more frequently than they are. 1 remember a 
school having to be rebuilt after a few years because the 
architect had refused to use them; and in a large church 
the clerk of the works told me they could not have fixed 
the principals with all the framing attached to thero, if 
they hod not had the ties which I had suggested behind 
the great arches formed by the principals. I do not 
mean that there need be horizontal tie rods right across 
all kinds of roots, though I have not scrupled to use 
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them in roofs of not very ornamental character. They 
just make the diflFerence of the roof helping to keep the 
walls together or to thrust them out, if not at first, yet 
some day when the pins in the various joints have begun 
to decay. In that way many a church wall has been 
pushed out of upright and some have fallen. Some 
wiseacres at Doncaster have taken out the ties which 
were put across the very heavy roof of the new Grammar 
School, though it is of a lowish pitch and therefore 
specially needs ties, or will do after some years strain 
tipon it. 

Mansard Boofs. — This is a name given to a kind of 
Wof formerly fashionable in France and lately introduced 
here by some architects at every possible opportunity. 
They are a kind of very steep truncated pyramid, but 
^ two forms : some running up to a ridge like a com- 
Dion 'hipped' roof immensely steepened, and others to a 
Maall square top fringed round with iron work, like a 
*lUare spire truncated. They are generally made to 
^ntain bedrooms — an aggravation of the intolerable 
^®ight to which town houses are now carried, in the 
S^eediness which refuses them sufficient area to stand 
^^3 and the absence of a proper Building Act. It is 
^fficult to believe that anybody really thinks there is 
Either beauty or convenience in such roofs. Convenience 
^ere cannot be, because no room in such a roof can have 
Either any upright wall or a decent window. Beauty 
^tmot be demonstrated, but I believe that these, like 
^ost of the monstrosities of modem architecture, are 
^^igned not with any serious belief in their beauty, 
out simply on two principles : one, to be in the fashion 
K^nerally, and the other to add to it some little queer- 
^688 of detail or arrangement in order to give an im- 
pression of originality. To these designers one sha^e 
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\ as beautiful as another, and their authorities are 
□othiiig but the stock designs of the office where they got 
their education, or which they have made their own by 
continual use, until they believe that they are genuine 
Gothic or Italian or Grecian as the case may be. This 
ifi no guess of mine, for I have actually known cases 
where an architect thought he was copying details from 
York Minster and other such buildings, but found, on 
my disputing it, that they had only come from the office 
where he had been a pupil. Perhaps the worst case of 
spoiling a building with a Mansard roof is the Victoria 
tower at Westminster, which looked iniinitely better 
before that vile iron roof was stuck on, and would have 
been better still if the turrets had been lower, as they 
doubtless would have been but for that. On a tower 
above all places such a roof is a constructional absurdity, 
besides its ugliness. Not that anything would make 
that tower look well, though I suppose it is the largest 
in the world; for its complete straightness of outline 
makes it look bursting at the top, like the great tower 
of Canterbury Cathedral also, and its details are on a 
scale far too large for the surrounding buildings. It is 
not to be compared to that of Lincoln in grandeur, 
though that is much smaller. 

Eoof Sponts, and Eaves, — Koofs should overhang 
the walls a good way, both for architectural effect and 
for dryness. A gentleman told me that he had cured 
his house of damp by putting on a new roof with 
very deep projecting eaves. In this respect a roof 
coming over the gable and finished with ' barge-boards ' 
(as they are oddly called) is better than one kept 
behind the gable, though it is not appropriate to 
churches or public buildings of liigh architectural 
character ; and besides, the walls there are generally 
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tMcker than in housee. But dmrch roofa may 
hang at the eaves to any extent, and they are gene- 
rally very defective in that respect ; and it is sometimes 
ociated with the worst construction of spouts that 
mid have heen invented, i.e. spouts cut or bedded in 
letop of the wall itself. Though they may project a 
^ttle and be lined with lead it is impossible to keep 
narrow spouts watertight at the joints, and so the wet 
gradually soaks in and destroys the mortar and loosens 
_the wall. The best as well as the best looking plan is 
p carry the spouts on long stone corbels so as to be 
i clear of the wall, which has an excellent arcbi- 
■'tectural effect, besides being stronger than hanging them 
in the usual way with bits of iron at the ends of some 
of the rafters. Those corbels should be at least a foot 
long in a building of any considerable size : the spouts 
"■e flat-bottomed and slightly bedded in the corbels, 
*Iiich look well even if they are merely long pieces of 
^ne chamfered at the end, but of course may be 
"Moulded or carved into handsomer forms. The spouts 
'QQuld be of cast iron, which suffers from wet much leas 
'Qan wrought iron. 

lead Gutters. — An analogous plan in brick build- 

'*igs with a deep projecting cornice, is to put square 

■•^^ttomed spouts on a course of bricks projecting a 

''ttle below the top one, and it is desirable that the 

^^tre of gravity of the spout should lie just within 

''Qe bricks, so that they only want screwing to a facing 

'*oard which is fixed along the bottom of the rafters, 

Without the screws carrying the weight. This is quite 

different from lead gutters in a channel on the top of 

I the wall. The down spouts or ' conductors,' as they 

L We absurdly called, should also be of cast iron, and 

^■^ok better and take less room square than round, 
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because they fit close against the wall, especially if they 
are in a comer. Lead ones are sure to get kicked or 
damaged in time and droop from their own weight. It 
is sometimes necessary to cut through deep string courses 
in order to avoid quick turns in the spouts, which get 
choked up. I have known all the spouts round a church 
have to be altered and the strings cut through for this. 
I need hardly say that all the drains ought to be planned 
beforehand, and not left to take their chance afterwards. 

Gutters of roofs within a parapet are generally laid 
on boards supported by cross pieces of wood, and many 
a building, including the choir roof of Canterbury 
lately, has been burnt down from that cause, when 
plumbers were mending the roof and set their firegrate 
on the gutters. Besides that, the wood rots and the 
gutters sink ; so that this ingenious contrivance has the 
double chance of destroying the building by fire and 
water. At Doncaster church aocordingly I had all the 
gutters laid upon stone, which costs no more, and is 
perfectly solid. But even then all gutters within para- 
pets involve more risk of water getting in than spouts 
outside, and require constant attention to keep the out- 
lets free. So indeed do all spouts : their great enemies 
are birds and vegetation. I have seen a tree growing 
out of a spout between two roofs of a church in a place 
not visible from below. Indeed I hardly know what I 
have not seen in the way of neglect and decay in the 
upper parts of churches notwithstanding all the fuss that 
is made about their restoration and decoration. Arch- 
deacons and rural deans should be men of capacity for 
ascending bad staircases and ladders, and should cultivate 
an * eye for defects,' in which too many architects as 
well as archdeacons are sadly deficient. 

Tanks and Cisterns. — There are very few places, out- 
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side of public waterworks supply, where it is not neces- 
sary .to provide large tanks for rain water. Even where 
there is well water not too hard to drink, softer water is 
almost sure to be wanted for all other domestic purposes, 
and there are few places which are lucky enough to have 
it* And though moderately hard water is generally nicer 
to drink than filtered rain water, very hard water is in- 
jurioufl to many people. If rain water drops through a 
good height from the filter it gets sufficiently aerated 
again to be pleasant to drink. The idea that it is 
dangerously soft, for want of lime, is refuted by abundant 
experience. In some places where all the water is quite 
free from lime, the natives are anything but deficient 
in the size of their bones. They get as much lime as 
is wanted into the system from other foods. The pro- 
visions for storing water are generally shamefully defi- 
cient. I know a great house where the architect em- 
ployed to put it in order deliberately turned all the 
spouts into an adjacent river which is too dirty to use, 
and built a huge water tower and machinery to pump 
up water which is too hard to 'Use. 

It is a generally accepted rule that nearly every 
country house (which are more spread out and catch 
much more water than town ones) catches as much 
water as its inmates want, if it is all stored and not 
wasted. Allowing for evaporation and the loss of 
showers too small to produce any nm of water, 18 in. of 
rainfall is the most that can be reckoned upon in the 
districts of average English rainfall — less in the east 
and more in the west. And as consumption goes on con- 
currently with rainfall, tanks which will hold as many 
cubic feet as the square feet covered by the house must 
be enough to avoid any waste, or to keep store enough 
for the dry part of the year. It is true t\iatT!i\\$^\iTSi<^x^ 
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water is used now than formerly, and I doubt if the 
above rule will hold for houses which contain a good 
many people for their area all the year round. But a 
friend of mine has proved it to be true for bia cottages, 
for wbicli he has built tanks in a place where there is 
no other water, and I have heard of it being found true 
in moderately large ones, though of course it will de- 
pend on whether there ia any check on waste. Where 
there ia, 3 cubic feet a day per head ie quite enough for 
mere domestic use. 

There is one way in which a great deal of waste may 
be prevented, and that is by having the watercloset cia- 
tema supplied by clean (i.e. not soapy) bath water, in- 
stead of treating it as ' alops.' Those on the ground floor 
can easily be so managed by having a special sink from 
the bedroom floor to tbeir cisterns; and for the others 
(or for all of them) that water may as well be pumped 
as any others, from a cistern in the ground made for 
that purpose. It may be expedient to have a subsidiary 
supply from elsewhere in case that ia insufficient ; hut 
the hatha of the bedrooma will be generally sufficient 
for the W.C.'s on the gronnd floor. 

It is also very desirable in planning a house to have 
one or more cast iron tanks just below the roof, so as t<x 
gain at any rate a large quantity of rain water without 
any pumping. The amount of it must depend on eir- 
cumstances, and on the apace that can be afforded. 
Sometimea a tank can be put over a passage, as de- 
scribed at p. 129, or aome back room where height is of 
no consequence, without sacrificing a whole room or en- 
larging the ground floor of the house, especially where 
there are three stories in the back and two in front. In 
other cases it is well worth while to build one outside 
oa walls strong enough to carry it : the space underw 
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Heath can always be utilized for somethings, such as coals. 
It is now well known that cast iron is better in ^very 
rwpect for cisterns than wrought iron, and you can have 
no other material on a large scale beyond the size of 
slates. Cast iron joints too never leak after they are 
once caulked with iron cement rusted. The only place 
for very large tanks is underground ; and most archi- 
tects seem to delight in showing their superiority to 
the kws of nature and mathematics by building them 
I'ectangular, so that the earth, which is practically a 
kind of fluid twice as heavy as water and nearly 2000 
times as heavy as air (which occupies the empty part of 
the tank) is always trying to break them inwards ; 
whereas if they are round the pressure of the earth only 
tends to squeeze the walls together and keep them tight. 
•Another common mistake is to make them too deep, 
fi>rgetting that an increase of depth by one third, as 
fi^m 6 to 8 ft. only increases the capacity a third, but 
'^U increase of diameter of one ttird increases the capa- 
city in the proportion of 9 to 16, or not far from double, 
^d also requires no more lift in pumping, which in- 
leased depth does. The greatest capacity for a given 
Quantity of walling, including the top and bottom, is 
^here the diameter and depth are equal. It is expedient 
^ make the bottom slightly concave or domed down- 
^^rds to counteract the bursting pressure of the earth 
upwards, or what is the same thing, the desire of the 
^^Us to sink in loose soils. 

In hard chalk no walls are necessary. My friend 
^bom I spoke of just now makes his tanks by merely 
^^inenting the chalk and doming over the top, no walls 
*^ing requisite for carrying the dome, and he says they 
^e found sufficient; and that it is better not to have 
PUmps for cottages, but to give them the tiowblsi <^^ 
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getting out the water with & bucket, as it makes 111 ^n 
people less wasteful. 

Generally however walls must be built for tanks. L -it 
seems that a common 9 inch wall cemented inside ^^Ha 
enough, unless the cement cracks, of which there iZII^ 

always some risk. It must he safer to build the wall ^ 

with cement than lime, or at any rate with hydrauh '^ 
or has lime, which does not perish with damp ; an^^* 
better still to back them up with about a foot of con 
Crete. In that case a 4^" wall is enough, being onl^^3 
wanted to form a case or centre for the concrete. _ — -'■ 
have known a tank cracked by roots of trees pressin^^^ 
a bit of wall inwards, and the concrete would prohabl^^S 

resist that. For the same reason trees must unfortu '-' 

nately be kept away from artificial ponds, or the root^^*"* 
will perforate the ' puddle ' and let the water out, 
nigh trees are useful in preveuting evaporation fror 



natural ponds and so repay much more than their ^^^^ — 
steal from the water. 'All tanks for domestic, and not-;;:*" , 
merely for garden use, should have a preliminary filter — ^"^i 
ing chamber divided by a slate or plate nearly down to ^'-^1 
the bottom, which is covered with about a foot of fine ^^*] 
gravel, not sand, through which the water has to descend -^^' 
and ascend under the flag. This saves having to clean -*^ 
'out the whole tank frequently, the filtering gravel, or "^^ 
perhaps only the top of it, requiring to be taken out --^'l 
and washed clean again. The Slfcering chamber need -t-^ 
not be so deep as the whole tank, and so that water can -*-^ 
remain in the tank while the filter is being cleanea. — -*■ 
This is more important for underground tanks than for=^< 
high ones which can bo let off by taking up the waefaL— » ■ 
pipe. 

Pipes &eezin|f, — Pipes exposed to frost, either out»— — •• 
side a house or in very cold places inside, are certain t— ^— 
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fcuret some day from the water inside freezing, which 
eipands and cracks the pipe, and then as soon as a 
tlaw comes the pipe appears to burst though it was 
really done in the frost. The only way to prevent this 
is to enclose them in a wooden box lined with straw or 
thick felt, or with that extraordinary-looking wool which 
18 made by blowing steam into the slag of iron furnaces, 
Boid which is said to be better than anything else for 
* jacketing boilers' to keep the heat in, and as a noncon- 
ductor of heat generally. It is also incombustible. 

Taps. — I have heard a great deal of evidence in 
parliamentary committees on water bills about the 
superiority of ' screwdown ' taps over the common 
' ground ' ones, i.e. ground in, which always grind loose 
^^* time and so leak ; and also about the obstinate resist- 
ance of plumbers to them, and how they either wilfully 
^r carelessly make them fail by not taking out the 
*®ather washer before soldering them on to the pipe, 
^hich burns the leather. They can however be made 
^o screw on without any soldering. ' Autogenous ' sol- 
^Gring with lead is in all cases very superior to the 
^iimion tin and lead solder, which is used because it 
^elts easier ; but it expands and contracts differently 
from the lead, and therefore cracks in time. They are 
^80 made of better metal than the common ground taps ; 
^hat is called tap brass is notoriously tlie worst of any. 
Screw taps also have the advantage of not stopping the 
flow of water quite suddenly, which tends to burst pipes, 
^^dwill even make water rise far above the level of 
^^B head, as in the ' hydraulic ram,' where a stream of 
^^ter forces some of itself up hill to supply houses far 
^V^ove. There does not seem yet to be invented an en- 
^^i^ly satisfactory tap which will close of itself when 
^lie hand is taken off, and many a ftoodiug oi xocya\s» 
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takes place for want of it. A servant opens a tap and 
no water comes because there ia none there ; the tap is 
left open and in a few hours the water ' comes in,' and of 
course goes out on to the -floor and probably destroys the 
ceiling under it. There is a kind of screw tap which 
professes to close of itself after a few minutes, but I am 
not satisfied that it will keep in that condition long. A 
weighted lever valve tap answers perfectly, but is large 
and uglj. It would be easy to make a tap with a spiral 
spring, which would keep it closed except when it is 
lield open. Such a tap should have a long handle. 

Water-closets.— I cannot say that I think a perfect 
one ia yet invented, Bramah's original ' valve ' closet, 
i.e. with a valve at the bottom of the basin, is the best 
in all respects but one ; that you are never sure that a 
bit of paper will not stick in the valve, which forthwith 
drains off all the water. The old valve tap at the 
cistern worked by bell wires and cranks is quite super- 
seded by better contrivances near the seat. I think 
Underhay's the t>est, which baa a lever tap, such as I 
mentioned just now, prevented from falling suddenly 
and so stopping the water too soon, by a piston de- 
Bcending in a nearly airtight cylinder. This is equaJly 
applicable to a ' valve ' or a ' basin' closet, or to any 
other kind, of which there are several. It is superfluoiis 
to say now that WCs without an external window are 
moat objectionable, at least unless they can have a 
divided ventilating tube up to the top of the house 
with each division not less than 4" square. This is 
independent of the question of a pipe from the trap to 
discharge sewer gases constantly, which are more dan- 
gerous though often less perceptible than the ordinary 
smell for which the external ventilation is required. 
The window should be anyw^ieie latWr tVva.u behind the 
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seat — ^a very favourite position for it — as it is disagree- 
able to keep it open there, except in hot weather. 
Some people think it necessary to provide another sink 
for ' slops,' which always smells worse than the W C, 
because that is easily and frequently flushed with clean 
water and a sink is not. For W Cs in cottages and the 
inferior parts of a house, and for any outdoor ones, the 
common ' sanitary basin ' (as it is absurdly called) 
without any machinery imdemeath, is quite sufl&cient, 
working merely by a syphon trap, but supplied with 
water. In fact, where the water supply is worked by a 
spring treadle, I consider that the least troublesome 
of any ; but the female mind cannot be persuaded that 
it is sufficiently elegant for the inside of a house. I 
must add that the perverted iugenuity of giving a 
spiral motion to the water entering the basin is a com- 
plete mistake, for it destroys the force of the water and 
makes it wash the basin worse instead of better. Of 
earth closets I have nothing particular to say. They 
doubtless answer very well where the earth can be con- 
veniently supplied and is regularly attended to. 

Hot water. — Many people are not satisfied now-a- 
days unless they can get hot water on the upper floors, 
and most people have not the smallest idea of the 
quantity of heat and coals they waste thereby, e&pecially 
if the work is not done very well — and even if it is. 
The principle of these upstairs hot-w^ter cisterns is 
simply this: one pipe goes from the upper part of 
the kitchen boiler to the cistern, and another from 
somewhat lower in the cistern down to lower in the 
boiler. Consequently the hottest water, being lightest, 
is always flowing upwards through the first pipe and 
downwards through the second. And the same is the 
case with the much larger pipes wbicYi ^o xQixaA ^ 
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liouBe or a large room to warm it. The result 
the fire is being continually cooled by the carryi[ 
of all that heat with the water ; and if the 
cistern is large it is in effect a large cooling 
the roof of the bouse, carrying the heat froJ 
kitchen fire into the roof. A bath room with 
cistern in it is kept hot continually at the coat 
kitchen fire. And the further consequence is that jon 
can never get any really hot water early in the morniDg 
under these new-fashioned arrangements, nor until all 
the water in the roof is boiled. 

Tlie proper way to do this manifeatlyis to oanythe 
waste steam from the boiler, which must go somewhere, 
into a small cistern upstairs instead of up the chimney 
and let it heat the water, as it soon will. It ia however 
liableto the objection that it is apt to make a noise when 
it is going into the water strongly, which is heard in 
the neighbouring rooms ; though that is not likely W 
happen either very early or very late. There are some 
other difficulties — or alleged ones, as to tlie feeding 
of the boiler, for fear the steam should blow backward' 
into the small feeding cistern which there always is by 
the side. But all that may be easily overcome by a"? 
one with the proper knowledge who will take th^ 
trouble. But architects and builders and workmen iS^ 
servants of all kinds, wlio do not want to do anythilS 
new, can always find or make such difficultiea in it th^ 
a man who has not time to superintend his own d"' 
mestic science had better leave it alone, especially if it " 
anything requiring continued attention. But even tl'* 
common plan of circulating hot water admits of rigt* 
and wrong ways of doing it. First, the upper ciste*"' 
should be as small as will do for ordinary use, ao ^^ 
to waste as little heat as possible. Secondly, ^ b'^.i 
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?ater taps should be on the rising pipe, which has 
ihe hottest water, and not the falling one which has 
ihe returned colder water ; and much less on an in- 
iependent pipe, in which the water will be always 
cool until a pipe-full is drawn off. Thirdly, there 
should be two boilers to the kitchen fire, the second 
being for kitchen use only with the ordinary steam 
waste-pipe into the chimney. This is recognised by 
good builders. It must be remembered too that on 
this system the water in the circulating boiler is al- 
ways at the high pressure, due to the height of the 
npper cistern above it; and therefore there is more 
risk of leakage and of accidents, for the water and 
steam under high pressure become hotter. It is ne- 
cessary in every case to keep a boiler pretty full, or 
it will very soon bum away either under high or low 
pressure ; a high pressure one of course will be quite 
foil if there is any water in the cistern above. A 
steam pipe must have no downward bends or inverted 
syphons in its course, or water will condense and lodge 
there and obstruct the steam of ordinary pressure. 
Steam pipes and even hot water pipes which have to go 
^ are best wrapped in thick felt or something of that 
^d, which I mentioned at p. 193, except when they 
^e for warming the air. 

Wanning by hot water is the favourite plan with 
oaost people for warming churches and halls. But the 
■gliness of the pipes above ground is a serious ob- 
jection to it, and also the mess from occasional leak- 
ages, which cannot be prevented. If the pipes are 
Qnder a grating a great proportion of the heat is wasted 
Dy being sent into the ground. It is some improve- 
ment on that to make the pipes hemispherical, with the 
"^ side- upwards, and widened out into a kind of per- 
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forated web or flange on each side, so that the air 
warmed by the under side of the pipe also can rise 
through those holes. But even that is very inferior in 
effect to pipes completely above ground. I must say 
however that I greatly prefer warming by what are 
called gill stoves, i.e. those in which a number of wide 
iron plates stand near together which join at the inner 
edges so as to enclose the fire. There are two kinds of 
them ; one called Grumey's which are round, with the 
hot air plates radiating, and the other Stuart and 
Smith's of Sheffield, where the plates are parallel. And 
I consider the latter much the best, because they never 
get overheated ; at least I never saw one with the 
plates too hot to touch, while I never saw a Grumey 
stove which either was not then or had not evidently 
been at some time red hot in the lower part ; and it is 
well known that iron much hotter than boiling water 
burns the air and makes it unwholesome. This is 
attempted to be prevented by putting a dish of hot 
water round the bottom of the Gumey stoves, but it 
clearly often fails ; and filling the place with steam is 
no compensation for burning the air, though it miti- 
gates the effect a little and tends to keep the iron 
from getting red hot, but not sufficiently. Yet these 
round stoves somehow or other managed to puff them- 
selves into much more extensive use than the square 
ones. The patents for both have long expired. They may 
either be used as independent stoves above ground, or 
in a separate chamber under ground in connection with 
channels and gratings for keeping up a distinct circula- 
tion of the air to distant parts of the building, and that 
is thought the best way when it is large. I examined 
and inquired about all the methods of warming before 
Stuart and Smith's was adopted in St. George's and 
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St. James's churches at Doncaster in 1 858. There was a 
wonderful uniformity in the estimates, but I w^s satis- 
fied that that was on the whole the best though archi- 
tects generally recommend another. And it is still 
more decidedly so for a moderate-sized hall where a 
angle stove above ground is sufl&cient. 

Fire-places. — No one who has not tried both experi- 
ments in the same large room can have any idea of the 
wiperiority of grates with only bars in front of a fire- 
brick back and sides over those of any shape in iron : 
w. where the fire-place is sunk in the wall as usual, not 
in front of the wall as in stoves, for which the condi- 
tions are different, as we saw just now. It is a common 
niistake with those who want to have as small a fire as 
possible to put in a lump of fire-brick at the back to 
diminish the depth of the grate, and also sloping 
upwards ; which is doubly wrong ; first because a fire 
too shallow will not bum properly, i.e. not so well as 
the same quantity of coals in a square form, and 
secondly because a back sloping upwards sends the heat 
towards the top of the room, or just where it ought not 
to go. That has at last begun to be understood and 
*oxne later brick backs are actually made sloping for- 
^d, which is right if the grate is also set high, and 
^ot low, as usual. 

The fact is that nearly all grates now are set too 
^^w. Some people once got it into their heads that the 
*^8t way to warm the floor was to put the fire on the 
*^earth, or as near it as possible, which is just the way not 
^o warm the floor, because no heat then can radiate on 
*^ the floor. It wastes also an immense quantity of 
^^t by sending it below the hearth ; and such a fire is 
Particularly disagreeable to the eyes ; and it is the 
^orst place that covld be invented for YeTit\\a\iii?L ^Js^^ 
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room ; there ia a very sensible dift'erence in the quaKI 
of the air of a room with a low chimney front and 
high one. Another effect of low gratea is that a fendK 
shuts off the heat altogether from all the floor neurit. 
Yet this atupid thing was done over and over agiio 
till people found ont at last that those grates upon hot 
bars were intolerable. But still nearly every grate ii 
too low. I am sure that there ought to be at least f 
clear below the bars, and 9" are better. Moreover jou 
must remember that the top of the fire-place opeiiii^ 
must be raised with the bars, or the opening will be t» 
small and the fire will blow up the chimney as when! 
temporary ' blower ' is put on. 

Two other wonderful bits of coal-saving scieDce mfl 
be noticed. One is the discovery, which was writtai 
about in all the newspapers a few years ago, that a close 
instead of an open bottom to the grate biunt lees CO*! 
The revealer of this great secret might as well have 
gone a step farther and announced that a close front 
too would bum still less ; and finally that admitting no 
air at all would save all the coals. Besides all thi*? 
imperfect or very slow combustion generates carbonii' 
oxide, which ia unwholesome, and is apt to spread inW 
the room for want of heat enough to carry it up tii6 
chimney : so at least it is said in chemical books, for •■ 
do not profess to vouch for that myself, though '^ 
utter badness of such stifled fires I do vouch for, and '^ 
low ones. Another fashionable bit of science tl* 
flourished for a winter or two was that lumps of ch»*' 
would do as well aa lumps of coal, whereas they do *'' 
more than the older invention of fire clay balls, whi*' 
increase the red hot surface in a tolerably large fi* 
and so make it look bigger and perhaps radiate a litt/' 
more in the room, but they kill a small fire ; and U:* 

- - - *- *■ 
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idea of their actually increasing the heat is absurd. I 

doubt whether they even radiate any more than a brick 

l»ck and sides. The sides should of course make an 

obtuse angle with the back, unless back and sides 

t together are a segment of a circle, which is probably 

I ike best shape of all. 

r Hearths of encaustic tiles with low marble fenders 

[ to a real modem improvement, or revival. They nearly 

\ riways look well, and are less trouble to clean than a 

. quantity of iron and brass work — in fact hardly any. 

^ Many people fancy that white or statuary marble is 

the hardest of any, whereas it is about the softest, and 

tiierefore the least fit for those fenders for feet to tread 

and fire-irons to fall on. Sienna (yellow) marble is 

▼eiy hard, if not the hardest. White marble must be 

kept quite clear of grease and cleaned with soap and 

r ^ter, but most of the other marbles are improved by 

I & little greasing. I learn this from Mr. Boucneau of 

barren Street, Fitzroy Square, whose stock of chimney 

pieces I advise anyone who wants such things at any 

"ite to look at. The architectural monstrosities in 

that line that one sometimes sees are prodigious, espe- 

^y in so-called Gothic houses of much pretension. 

Ventilation is generally treated of with warming. 
I have already said almost as much about it as is neces- 
8^. Some ladies, especially in London, are so afraid 
^f 'blacks' that they prefer the infinitely more noxious 
^visible dirt of bad air, and hardly ever let their 
^dows be opened. The blacks may be kept out to a 
peat extent by wire-gauze blinds of the old-fashioned 
*ind, or by muslin stretched on a frame ; both of which 
^ in every way better than those absurd bits of wicker 
^ork ^hich have lately come into fashion and do abso- 
lutely nothing that a h\m^ is wanted for. ^ox^qn^x 
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people ought to know that a few minutes' draught riglit 
through a room, especially a dining room after meak, 
with both door and a window well open, will do more to 
piirify the air and will let in much less dirt than a bit 
of window open for a much longer time. The best way 
of ventilatiufj; halls and schools which require constant 
fresh air while they are filled with people, when open 
windows will not he tolerated on account of either cold 
weather or noise, is by divided large tubes through the 
roof, depending on a principle which is usually illiia- 
trated thus : — If you put a short lighted candle down 
into a large bottle it will soon go out; hut if you 
divide the neck of the bottle by a card, or by putting 
a smaller tube into it, the candle will bum, because 
one division makes itaelf a down-draught and the other 
an up-draught. To make the circular spaces equal, 
the diameter of the inner tube must be not, half, hut •/ 
or rather more than \ of the outer one. If you make 
two such concentric ventilating tubas of considerable 
length, they have the further advantage that the down- 
draught gets a little warmed by contact with the tube 
of the up-draught. The only objection to them is that 
these chimneys generally look very ugly in the roof; 
but they may he enclosed in square fabrics with louvres 
like bell cotes, which do not look inappropriate on 
schools and some other buildings, though they will not 
do for churches on account of their defacing the roof. 
Besides they can always have opening windows in the 
clerestory if there is one. Bedrooms with fire-places 
ought never to have the chimneys closed, and for that 
reason I would never allow a register stove in one. 

Booms without fire-places should have some con- 
stantly open bole or holes as high up in the room as 
possible, iuto the ioo£ or tike ^eaa;g&. Such holes- WS- ■ 
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often well placed behind the top architrave of the door 
so as to be invisible, though the love of bad air and 
stuffiness is so inveterate that you can never be secure 
against such openings being stuffed up, and the best 
way perhaps is to let the doors have a wide opening, or 
we may say, fit badly both at top and bottom in all 
bedrooms. I have seen pretences of ventilating rooms 
by some small holes in the cornice leading into a tube 
going somewhere, of which all that can be said is that 
they are a little better than nothing. I need hardly 
say that small rooms are harder to keep at a pleasant 
temperature and well ventilated than large ones. I 
advise everybody building a kitchen not to be per- 
suaded to have only one chimney, in the belief that 
nothing but a close grate or ' kitchener ^ will ever be 
required. In time people will find out that they save 
nothing and that the smell of the kitchen cannot be 
kept out of all the house. I never saw one where it 
was. Then if you want an open grate afterwards and 
also a * hot plate ' stove for occasional cooking, you will 
be baffled by the architect not having provided any 
chinmey for it. 

Skylights are notoriously difficult to keep watertight, 
from several causes. If they have not a very steep 
slope the wind drives the rain under the overlap of the 
glass, and then it runs down inside. Consequently the 
panes should be as long as possible. Again if the putty 
has separated the least from the bars, the wet soaks in. 
And this is particularly liable to happen with iron 
bars, from their continual expansion and contraction, 
which often cracks the glass besides, especially if the 
panes are large. Setting windows in stone without any 
frames is still worse, for the same reason ; I have seen 
a large window full of plate glass cracked all over u3l 
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that way by the froet. Then as soon aa a drop of wet 
get* iDto iron frames mat begins and widens the breach, 
and wet settles there ; and that freezes and cracks the 
glass still more. In this respect, I mean as to destruc- 
tion by rust everywhere, wrought iron is always worse 
than cast. The only chance then of keeping skylights 
light is to have the bars of wood, strong enough to bear 
snow without bending, and wide flanges for the glass to 
lie on, and well painted at first before puttying and 
after, and kept so constantly. Nothing is worse eco- 
nomy than saving oiitside painting : inside is of little 
consequence except for appearance. And that is no less 
true of oak than deal externally. It is remarkable too 
that an oak door painted oak colour looks much better 
than a deal one ; aad though imitation oak painting is 
specially deuounced by architectural prigs, it is the most 
lasting kind of painting by reason of the varnish. But 
varnishing alone will not preserve unpainted oak exposed 
to the weather. This therefore is a case where the sham 
is actually better than the reality. I have already 
spoken of those larger skylights called lanterns. Glass 
tiles, either ciu-ved or flat, make a very sufGcient sky- 
light among tiles or slates where you do not require 
them to he perfectly watertight, as for various kinds of 
out buildings. 

Windows,— I have already spoken of windows in 
relation to the plan and masonry of a house, reser- 
ving further details of their construction. Dismissing 
French or Italian ones as a relapse into barbarism, for 
the reasons given at p. 149, at least for nine months of 
our year, except in the single case of wanting one to serve 
also for a door, I just mention two other kinds before 
considering the common up and down sashes, the moet_| 
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usual and rational kind of window for ordinary use. 

One is sashes sliding sideways, which are sometimes 

convenient, as they require no weights, and are easier 

to manage when the window is low and wide. They 

are also very cheap, and in every way suitable for 

C5ottages or small upper rooms, but require a little care 

to prevent the rain driving it at the bottom, i.e. they 

required a proper bead and groove to run on and a 

channel to drain the water off. I have had no trouble 

with them, though I once lived three years in a room 

with them and have had them made since in houses of 

my own ; but for some reason or other they have gone 

out of fashion and I have found architects unwilling to 

adopt them. 

The other kind are common enough in very small 
windows, viz. sashes swinging on horizontal centres, or 
pivots ; which however are invariably made wrong, and 
with the most persistent obstinacy, if you do not with 
^ual obstinacy reject them until they are right. I have 
just seen a whole lot of them made wrong although I 
l^d specially ordered how they should be made. The 
Jtfchitectural mind seems incapable of appreciating the 
^thematical fact that a window hung on centres in 
the same vertical plane as the centre of gravity when it 
18 shut, i.e. in the middle plane of the window, is a mere 
pendulum offering no sensible resistance to any force 
Ending to displace it only a little from the vertical 
Potion ; i.e. the slightest puff of wind into the room, 
^ from opening a door, will blow such a window a 
^ttle open, because the lower part is longer than the 
^Pper. Consequently such windows will not keep shut 
^thout being either tied down inside or weighted out- 
^de. Whereas if the pivots are put inside the window. 
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a8 well as above the centre of gravity, itB weight teads 
to keep it eliut and will resist a moderate force tending 
to blow it open. 

The modem pasMon for making window bars as 
thin aa posBible, even when cheapness is no object, is 
extremely foolish.. The difference between the thinnest 
possible bar, and a fairly thick one is quite inappreci- 
able in either light or weight, while there is a very 
great difference both in their actual and apparent 
Btrength. They should not be thinner than an inch 
(finished size, not a builder's inch, which is f) where 
the panes are as much as 1 6 inches wide, and § for small 
ones of ordinary size. Old ones were undoubtedly t-oo 
thick, especially for the small panes which only could 
be made then. For very large panes i^ is not at all 
too thick and looks well. All I need say about plate 
glass is to remind you that it has to be thicker and 
heavier the larger the panes are. Windows have in- 
creased enormously in weight since plate glass came 
into use for the whole of a sash or even half of it. 

Saeli-pnlleyB,- — ^Here I mention a small invention or 
improvement of my own in pulleys. Some new ones of 
superior make were brouj^ht to me to look at, with 
large cast-iron pivots running in cast-iron cheeks ; for it 
is curious that cast iron works better on cast iron than 
any other metal. But it is also desirable to be able to 
oil them, especially for heavy plate-glass windows ; and 
for that purpose I have had them ma^ie with a pair of ears 
behind the front, with two oblique holes leading from 
the pivots to the front plate, in which there are coi^ 
responding holes, down which a little oil will flow easily. 
You can make nothing of attempting to oil them in 
any other way. The man who brought me' them 
without holes actually talked of taking the pulley out 
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to oil it: i.e. holding up the weights, or the window, un- 
screwing the four screws, oiling, and putting in again ! 
It only proved that he knew they wanted oiling and 
did not know how to manage it. 

Another diflSculty arising with heavy windows, or 
indeed with any tall ones (as all windows ought to be) 
is how to open the upper sash, which is much the best 
to open in bedrooms, and often in living rooms too, 
when it is not desired to leave the room exposed to 
visitors from outside. The simplest way is to have a 
ring fixed under the top bar of the upper sash, and to 
keep a rod in the room with a hook at the end to pull 
the window down or push it up. And I don't know 
that there is any objection to it. Another and rather 
easier plan is to fix a strong pulley above the window, 
with a kind of endless rope over it, i.e. with the two 
ends fixed to the same hook in the upper bar of the 
sash, the rope hanging down in a narrow festoon in the 
middle. This is particularly adapted for bedrooms, 
where there is generally a dressing table before'^the 
window, and the appearance of the rope hanging down 
is of no consequence, which it may be considered in 
drawing-room windows which have no middle upright 
bar. There is another patented plan on the same 
principle, but more complicated, and it involves a pair 
of ropes and handles hanging on each side of the 
window, and requires the use of two hands to work it. 
I prefer the single rope in the middle very much and 
have had it in use for many years in such of my windows 
as required it. I need hardly say that windows cannot be 
properly cleaned without a ladder unless the upper sash 
does open, and they are made to do so in all decent 
houses now, though I had to alter them all through a 
house in London thirty years ago. ^WYie^ ^ovi -m^ 
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either the upper or the lower saeh of a window to keep 
generally closed, the best way is to make it overbalance 
the weights if it is the lower one, or the weights over- 
balance the sash if it is the upper one — only not enough 
to bang up or down. This is often desirable In servanta' 
room windows looking into the garden, with the lower 
panes of fluted or rough glass. 

It is a small matter, but worth notice, that the 
projecting hooks often put on the lower bar of sashes of 
one pane are always catching the blinds, and that 
either sunk openings or rings above the bar ars the 
proper way of enabling you to lift them when there is 
no crosa bar to take hold of. Another thing which 
often gives some trouble is this. When the old-fashioned 
endless blind string is used going over a small pulley 
at the bottom, the string is continually getting stretched 
and loose, and nobody seems to observe why. It is be- 
cause every pushing up of the lower sash bends the string 
and BO stretches it, and in time breaks it. The simple 
cure is to put in a smooth pin or hook for the back string 
to go over at the same place where the sash would cut 
it when raised as high as possible. The strain upon it 
is then constant instead of variable. 

Blinds. — As I have to mention blinds I warn every- 
body against spring rollers if they care about having 
any certainty of the blind going up straight. Tassels 
are also troublesome things and always getting in the 
way of your eyes. The best arrangement for blind- 
strings is to have one end attached to the bottom rod of 
the blind, and the other to the roller at the top in the 
usual way where the old double string is not used. The 
string hangs in a festoon or catenary, a very elegant 
curve, and is always at a convenient height whether the 
blind is up or down: othei-wise you have two tassels 
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to dispose of, and to get dirty, and one is often on the 
floor. Venetian blinds, whether of the drawing up 
land or with thick louvres fixed in frames or hinges, 
are much more eflfective outside the glass than inside, 
though more diflBcult to manage, and the pulling up 
(ffles are of course more liable to be damaged by weather 
when outside. Thick linen blinds outside, close to the 
windows down nearly to the bottom, are the worst of 
ril, cutting off all the best light and admitting the 
worst. There are some made of thin strips like wicker 
work, only with strings instead of wicker in the vertical 
direction, and going on a roller at the top, which 
•dmit a fair quantity of light in sunshine and also 
enable you to see out, but not outsiders to see in, and 
these I think the best on the whole for outside blinds 
in a very hot aspect. The best internal blinds for 
the lower part of windows are the old-fashioned wire 
gauze. 

After some years' trial I have come to the conclusion 
that copper wire rope sash lines last no longer than good 
hemp ones, either twisted or plaited. But properly 
J twisted ones of four strands which will not untwist 
*re hard to get, and the common plaited lines are 
^bbish, and look like mere tow when untwisted. The 
good plaited ones are composed of distinct fibres down 
to fine threads (Buckingham's); the difference is just the 
^^eas between coarse thick string of one twist and 
whipcord, or 'blind-line;' which is composed of a 
succession of twisted strings. A recent invention, of a 
^ line made of a pair of narrow steels wrapped round 
^th copper wire, must have come from some crinoline 
^1 maker in despair at the female change of fashion 
to close skirts. The steels and the wire surfaces must 
'ub over each other with a heavy friction all the ti 
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they run over the pulley, which wastes force or mak» 
the lifting harder and tends to break them. 

Window fEisteiiiiig. — There are several contrivancts 
for preventing the common lever window fastener from 
being pushed open from the outside by a knife. Tie 
simplest and therefore best of them all is HopkinBOHS] 
with a kind of ahoidder to the lever, which pinches* 
knife tighter the more it is pushed. And that, or some 
equivalent fastener, is expedient, to hold the window 
fast against both thieves and wind. The old-feahioned 
loose thumb screws did tliat most completely, but tiey 
are liable to be lost, and look untidy lying about ; and 
as they take a little time people will not use them. 
There is also a new contrivance for holding the aasliia 
together at some definite intermediate height, and 
pulling them up and down ; but, it involves two cords 
and two handles on each side of the window. 




I ha\e invented this much simpler one (fig. '^) 
which will act anywhere, and allows the windows is ^ 
shut without litting it, though not to be opened sfl 
farther, and also prevents their shaking by the wind. 1' 
B nothing but a short weighted lever with a heavy ^ 
centric end, fixed on pivots to tVe \a^ \ia.i c< tba ki*8f 
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sash, so as to press against the upright or side rails of 
the upper sash. 

A couple of sharp pins are fixed in the plate to help 
you to screw it in the right place by trial. A string 
hangs from the tail of the lever, which you pull down 
when you want to open the window, and either hold by 
a loop on to a pin, or pull the striug through a bit of 
india-rubber nailed to the window, which will hold it 
by friction. When the string is let go again the 
eccentric falls and will jam tight if you try either to 
raise the lower sash or to lower the upper one, aud also 
if the windows shake with the wind. I do not mean 
that this fastening is impregnable when the window is 
a little open ; but impregnable fastenings are not re- 
quired then ; and when the windows are shut, if the 
' meeting rails ' are properly rebated so as to overlap 
each other I do not see how anybody outside could 
lift these eccentrics without boring holes through the 
window frame, if he could even then. It must be 
remembered too that no one can reach the middle of a 
tall window outside with a sill a yard above the floor. 
These fasteners may as well be made of cast iron as of 
brass, and indeed are all the better for the eccentric 
face not being very smooth, especially against hard and 
smooth wood. They are not patented, any more than 
my pulley oil holes; so any one can make them. I 
am aware that the meeting rails are coustantly made 
with only bevels and no rebate, because it is less trouble, 
but they are better with it, especially with a view to 
keeping out wind. The two bevels and the rebate 
together make up the thickness of the ' parting bead ' 
between the sashes. 

A habit has grown up of making the bottom rail of 
windows as much too deep as it used to 1;^ \si^^<^ V^^ 
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thin, in order to make room for sunk ' lifts' to put your 
fingers in, where there are no cross bars. These very 
deep rails are ugly, and shut out as much view aa if 
the sill were 2 or 3 inches higher. The lifting can be 
done just as well by rings on the top of the bar. 

Doora, — \ have spoken of the mouldings and panels 
of doors as involving architectural principles of con- 
struction at p. 96, but I have a little more to say 
about their shape. Look at the doors of any good 
house of the last century and compare them with either 
the grandest or the poorest doors of almost any similar 
house now, and if you have an eye for such things 
you will see the superiority of the old ones probably in 

ry respect. I only say 'probably' because there are 
a few good ones made still and there were always some 
bad ones. But the great majority have the feeble, 
stuck-oo, sprawling raouldings which T spoke of before, 
and thin panels, or some new-fangled disposition of 
the shape of the frame and panels, which the architect 
1 thought would look original, or Gothic, or some- 
thing else requiring very special treatment ; or very 
likely all those faults together. No pattern looks 90 
well as the old six-panelled door, exhibiting a cross in 
the top, which makes a handsome figure in itself, unless 
they spoil it, as they sometimes do, by making the head 
as long aa the arms, or longer; for I have seen even 
that. The top panels should be very distinctly wider 
than their height, about as 4 to 3, and the grain 
of the wood horizontal, not vertical as in the long 
upright panels. It is odd that such a small thing aa 
that makes a great difference in the look. 

The best height for the handle, and therefore far 
the middle of the cross rail, is 3' from the floor, to suit 
tie average height of male and female bands. It is 
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true that some doors of the last century were very tall 
and had a pair of small panels at the bottom, making 
eight altogether ; and the handles consequently higher ; 
but they were exceptional and are ugly and incon- 
venient. In the inferior rooms, however, with doors 
nnder 6^ high and 3' wide, we may be content with 
four panels and square-edged rails. 

Gothic oak doors or stained deal ones may perhaps 
be made with three narrow panels in width, provided 
the outer rails are kept wide enough to look — and to 
be— strong, which they very often are not. For if the 
rails are not wide the mortices have not bearing and 
leverage enough to keep a heavy door from drooping in 
front and making all the joints gape. The best thick 
doors, of any heavy and strong wood, should have 
double tenons in the thickness, though not one person 
in lOCX) or more will ever see it. But anyone who 
Widerstands carpentry will know that they are far 
stronger than single ones, in several ways, having twice 
as many surfaces for the glue to hold by, and more 
ftan twice as capable of preventing the styles from 
twisting just enough to open the joints on one side or 
the other, which is fatal to the appearance of an un- 
Painted door. This also I learnt from Mr. Longmire of 
Osnaburgh Street, who voluntered to do it for all the 
thick doors in the house I have described. 

Another odd fency of some people is that doors can 
be made to look better by running a bead down their 
JJuddle, making a pretence of their being double, or 
folding ; which is a very bad thing in itself, even when 
'cal, for doors of ordinary width, because it practically 
f^ts in using one narrow door, which looks very 
Verier to a handsome large one, and also because 
folding doors never fit firmly, i.e. the under one is 
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never firm, except church doors with heavy bolta 
tfip and bottom. The Gothic builders never divided 
doors unless they were wide enough to make two large 
ones. Then came the usual modern fallacy that the 
eye can be tricked into believing that tilings are la^ 
by dividing them into small parts, and we are expected 
to be deceived into thinking a common door a grand 
one by making a sham slit down the middle, whidi 
only spoils it. The best looking size for the doora of a 
large room is about 3' 6" by 7' 4", and for a moderaldy 
large one 3' 3" by 7'. But 3' is quite wide enougii Eot 
practical purposes and for small rooms. 

Hinges are generally specified in first clasB honsefl 
(as the builders call them) to be of bi'ass, the very 
worst material for heavy doora such as those are likely 
to be, being much too soft. It is slightly improved by 
steel washers at every joint if they are also kept oiled, 
which they very seldom are. Consequently they wear 
down in a few years and leave ugly gaps and let the 
doora fall too. Even wrought iron is inferior to aist 
iron of sufficient thickness for hinges of hea\y doorSj 
for cast iron on cast iron wears longer than anytliiiiff" 
I have had large cast iron hinges, both long and vid^ 
and with steel instead of iron pins, made for sotn^ 
unusually heavy mahogany and oak doors. Of coiu^^ 
they cost more than usual, but less than brass ooe" 
would have done, especially if fitted witli steel washers 
which ia their only chance of wearing long. HeavJ 
doors and long shutters should have three hinges a*" 
not two as usual, tlie extra one above the middle of *"* 
door, and the screws must go into blocks Ijehind *■» 
ordinary ' lining ' or door case, or they will pull lo*** 
in a few years, beyond any power of fastening tbC 
again. A good width of hinge makes a great differe***- 
in the leverage and atram u-po^ l\ve witct%. 
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I warn people against rising hinges for making doors 
swing to, especially heavy ones, as they never keep 
firm: besides, I think a door which will not stay open 
wlien you want it is a nuisance, except in special 
cases, and for them some kind of spring is better. A 
mere long bit of steel wire fixed to the door at one end, 
near the top hinge (say) and to the architrave at the 
other end, so as to act by torsion, makes a very good 
door-spring, and a quiet one, whereas the common door 
springs are abominably noisy. India-rubber springs are 
also quiet. Window-shutters should leave some space 
above them to let light into the room even when they 
are closed. I see no use in divided shutters in that 
case, and they look better all in one length. 

French polish. — It is better not to varnish or French 

polish oak before it has been left for some years to get 

dark ; and then you will probably be so well satisfied 

^th its appearance that you will like to keep it. 

Church work is entirely spoilt by varnishing. But you 

JJ^ust bear patiently its looking dirty for a year or two. 

Yet it is extremely difficult and requires some resolu- 

^on to prevent all the oak work, even in a church, 

from being rubbed and polished with bees wax or some 

other stufi^. I stopped it in Doncaster church after a 

JiUle had been done. For a year or two people kept 

taUdng about the dirty look of the unpolished oak, but 

^y degrees they found that it came right and now looks 

J^ as it ought to do, and goes on improving. I am 

Rlad to see Sir Gr. Scott has left all the new oak in 

^th Abbey unpolished. Mahogany however, and 

Spanish especially, goes on getting darker under the 

' i'ench polish, which is really necessary to bring out 

*^^ beautiful ' figure ' or natural colouriDg of the wood. 

'^Ixe common or Honduras mahogany improves very 

^tich by mere oiling, and in some caaea \oo\l^ e^^\i. 
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better than when French polished. There is an inter- 
mediate kind of mahogany called Tobasco, which sonifr 
times passes for Spaaish, to which it is by no means 
equal. 

In some cases mahogany, and still more, oak and 
deal Saps or wide boards on hinges, are spoilt and made 
to crack by the fillets at the edges being ' mitred.' (A 
mitre is a joint at 45° of two pieces with the grain at 
right angles, which makes all mouldings fit when there 
are any.) But the worst of mitred joints is that the verj 
Enallest shrinkage or swelling tells on them severely, 
and opens a wide crack either at the inner or the out«r 
edge ; and therefore it ought never be done unnecee- 
sarily in wide boards, where the whole shrinkage will 
tell upon the mitred joints of the fillets. When thej 
are left square a little shrinkage or swelling produces 
no visible effect, provided of course it is not enough to 
crack the board through the middle. Wide boards for 
drawing on, being of deal and .unpainted, and wide 
table tops, are specially subject to this defect, and are 
sometimes screwed to fillets or bearers, with 'slotted 
holes ' to allow a fittle play for damp and dryness. B 
is by no means a waste of money to spend a little on 
pEiinting which will never be seen again at the back 0' 
panels against walls, to keep the damp from affecting 
the wood. 

Oak floors are generally made now of thin M" 
narrow bits of foreign oak or ' wainscot ' nailed at "^ 
edges on a thicker deal floor and glued at the edg* 
and also to the deal in order to keep them all as flat "^ 
possible. English oak an inch thick is so strong tha*' ^ 
will not keep absolutely flat. Nevertheless it looks 
much better than wainscot tliat I prefer it, especially >" 
such a place as a hall, and where the floor is not got*'** 
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to be kept polished. For a wainscot floor unpolished 
shows very little more than dust colour, while English 
oak has a ' figure ' quite strong enough to show under 
any use if kept clean, as of course it would be by occa- 
sional washing. And I am told, but have not yet had 
experience of it, that it should be washed with hay tea, 
i.e. with an infusion of hay in the water to darken it : 
otherwise washing tends to make oak white, which 
spoils it. English oak boards thick enough to lie alone 
must be screwed down, for they will tear up any nails, 
and the screw heads counter-sunk and covered with bits 
of wood, or with putty. I consider polished oak floors 
a special contrivance for breaking legs and other ac- 
cidents, and an utter abomination ; and encaustic tiles 
are not much better. Well made deal floors look nearly 
as well as oak when coloured round the borders between 
the wall, with a loose carpet smaller than the floor, as 
the carpets on oak floors generally are ; and they should 
not be nailed down with tacks which spoil the floors, 
but either quite loose or with a few rings hooking on 
to permanent nails. 

Fixing floors. — The practice of ' matching ' floor 
boards, as builders and architects call tonguing them 
together, is rather out of fashion, though I suspect for 
no better reason than that it is invisible. But it is still 
frequently prescribed in specifications for good houses. 
There is however a better reason for omitting it, viz. 
that cutting the grooves leaves the cheeks on each side of 
the groove too thin, and they are consequently liable to 
turn up and splinter off ; and this is especially the case if 
the tongues are made of hoop iron as they generally 
are now if there are any ; for the iron rusts and swells 
and so splits the wood. When it is really necessary for 
keeping out dust to have tongues they are best made of 
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wood cut obliquely across the grain : otherwise \ 
have no strength themselves. Ordinary floors are a,ll 
the bettor for the ventilation between the boards, which 
never reniain ao close as to be airtight. Of course no 
tongues do anything towards preventing them from 
shrinking if they have been put down before they were 
as dry as possible, or before the plaister of the room was 
dry, or even if they are planed over afterwards. There 
is not the same objection to dowels or pins, and where 
the floor is wanted to show no nails, as floors of billiard 
rooms which have no carpets, the only way is to nail 
each board obliquely by the advancing edge and dowel 
the other edge to the pxeceding board, making them 
all narrow. I have seen, a pitch pine floor so made in 
which I coidd not see a crack. The thin oak floors laid 
on deal are made in that way. 

Hurry in building. — The fixing of floors with no 
cielings under them should he postponed as long as 
possible, in order that they and the rooms may be per- 
fectly dry, if you mean them to he like that same pitch 
pine floor, whicli was iu a house not hurried up in a 
year, as nearly all my friends have done who have built 
houses, but taking two or three. It is absolutely 
impossible for any house to go through all the stages 
requisite for drying one thing before another is begun, 
in much less than two years. Yet nothing is more 
common, even in large and costly houses, than to see 
men plaistering down to the floors, and even the skirt- 
ing boards, which have been put in before the walls 
were dry from their own building. Unfortunately nailing 
down a floor over a cieliog is apt to shake it loose, and 
therefore in upper rooms we must risk the damp which 
inevitably rises from the cieling plaister. But there is 
no such necessity in lower ones, which are the most 
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-important, and there the nailing down of floors and 

-fihe skirting over them may even be postponed — and I 

^liave known it so — until the rooms have been lived in 

for some time with fires. Kitchens now generally have 

deal floors instead of the old-fashioned stone, and there 

it is especially desirable to leave the boards loose till 

they have been exposed to the fire for a few months* 

The present cut floor nails cannot possibly be pulled up 

Irith the boards if once nailed down, as the old ones 

could, which were forged separately and much smoother. 

: Parquetry Floors consist of squares made up of bits 

of oak glued together in patterns, and sold separately, 

[: and then nailed and glued down on a deal floor. In 

a certain way they look pretty, but their apparent 

weakness of construction is offensive to mechanical eyes, 

especially when the joints open, as many of them in 

every floor invariably do, sometimes very wide.* In 

nothing is the inferiority of nearly all modem work 

to old so striking as in the standing of wood panels of 

&11 kinds without cracks. You can get it done perhaps 

ly a few of the very best builders ; but in former days 

it was done by common ones, as you may see — or 

lather might have seen till lately — in oak and elm 

doors of fiirm houses and others, and in quantities of 

church pews of the last centiury or two, which have 

^n rest(yred away for the vulgar and ill-made rubbish 

^f most modem architects and builders, who, with a 

little ingenuity and care, might have modified tliat 

^cellent old oak work into seats of better shape than 

^e old ones undoubtedly possessed. 

* If anybody wants to see what it is liable to become let them look 
*^ the floors of the new Royal Academy rooms. A greater waste of 
Jttoney was never perpetrated than laying such floors in such a place ; 
^ch howerer is no excuse for their cracking as they haye. 
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Bound-proof Floors. — It is thought inconsistent with 
the character of the best rooma in large houses to be 
able to hear the noise of people overhead. The only 
way to prevent it is to have the cieling joists distinct 
from the floor joists over them. They may, and almost 
must be, fixed to the same great beams over a wide 
room, but that transmits the sound very much less than 
when floor and cieling are fixed to the same joists. A 
still more complete floor, when the room above is likely 
to be very noisy is to lay something of a loose kind 
over the cieling on thin boards. Sawdust, straw, and 
shavings will all answer, hut they are all dangerous on 
account of the risk of fire from a match or a cinder 
falling through the floor. Gravel is still better, and I 
always recommend it over belfry cielinga when there is 
not a room between the belfry and the bell-chamber, 
but it is too heavy for ordinary house cielings. There 
remains only what is called ' pugging ' or plaister upon 
laths, which is in fact a second cieling ; and felt, 
either the common very thick felt which is made for 
such purposes and for wrapping round pipes, but is by 
no means incombustible, or that new slag-felt which I 
mentioned at p. iga. But I am told by an architect of 
considerable experience that he thinks pugging dop8 
not make much differenco, and that if the cieling joists 
are independent ordinary noises will not be heard 
through. I have no doubt that it is inferior to all the 
porous substances which break the waves of sound much 
more than anything that becomes solid like plaister, 
Wooden or lath and plaister partitions between rooms 
should be filled with shavings, if you wish to keep them 
tolerably sound-proof; and a single door betweeu rooms 
is quite inefficient for that purpose. 

Closets,— It is wonderful how much trouble is fre- 
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quently given by the omission to provide proper closets 
for buildings of all kinds, or any room to put them 
afterwards. It is impossible to suggest any general 
rules for them. I can only advise people to consider 
and inquire of their friends what provision of that kind 
is likely to be wanted and generally is wanted in 
similar buildings, and then to see in the plans that it 
is provided, and not to take for granted that it is or 
will be. They should always have both light and ven- 
tilation if possible. I do not mean W.C.s only, of 
which I have already spoken, but closets for linen, 
china, and other things. A borrowed light will do for 
some piurposes if it is opposite to a window and high 
enough not to let the room be overlooked from the 
doset. In churches there should always be a large 
closet provided for the sexton's tools, and for coals if 
the stoves are above ground ; in some places large 
enough for a wheelbarrow and spades and also for the 
l>ier. I have known great inconvenience and dirt 
caused in churches by the want of it, and yet it is 
Wdly ever thought of in plans ; and as superfluity of 
*^ea is the last kind of redundance which architects 
^Mnk of any value it is often impossible to provide 
*^ch a place afterwards within the church at all, and 
^ some shabby lean-to shed has to be built outside. 

You must not even assume that a coach-house will 

^old as many carriages as it professes to do, with- 

<>tit measuring the plan. I have seen one built by an 

*5^chitect whose chief experience was in house-building, 

^th the assiurance that it would hold two sets of 

^^^^ages, large ones behind and small in front ; and 

^hold, when it was too far built to alter it was foimd 

^ be only 17 feet deep, while every full- sized carriage 

^ 13 feet long, as he could have ascertained in five 
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mioutes. The least that will do for tba^^o^^^ 
ia 24 feet deep. Just in this same way I have fre- 
quently been assured that churches would hold from a 
quarter to a half more people than could sit in them. 
With some people neither space nor time seem matters 
of calculation or measurement, but of mere guesa. 

Locks, being good or had, materially affect the 
comfort of a house. There ia however one apparent 
cause of locks ceasing to act for the purpose of keeping 
doors shut which belongs rather to the doors and the 
hinges. Either the doors are so ill-made that their 
joints in the frame have given way, and the front drops, 
so that the spring bolt of the lock comes below the 
hole in the ' striking plate,' or else the same thing 
happens from the faikure of the hinges of which I have 
already spoken. I cannot go into the construction of 
locks here, and as to locks for the purpose of extreme 
security I may refer to my article on them in the 
' Encyclopedia Britannica ' (afterwards reprinted in a 
book with the article on clocks). 

But extreme security against skilful loi^kpickers is 
not much wanted in house door locks, and there is little 
to be considered except the general goodness of the con- 
struction and ability to beep in good condition under 
the constant banging to which they are liable. I may 
say that the small bolts worked by a second smaller 
handle inside the room are now generally abandoned ; 
and they are of course useless if a key is left in tbe 
lock. If the locks are really good ones, so that no key 
but their own will open them, every lock and its key 
throughout the house ought to be numbered, or you 
may spend hours in finding the right one, if they are 
all taken out, as they sometimes will be; especially as 
the keys of the best locks look the most alike ; for the 
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diflTerence depends, not on complicated looking wards, 
which are worth nothing for real security, but in im- 
perceptible diflferences in the stops or notches, which 
in good locks work four levers- or tumblers while 
common locks have only one. Without advertising 
any absolute superiority of one maker's house-door 
locks over all others, it is a fact that the great improve- 
ment in the construction of domestic locks, as well as 
of bank and safe locks, was begun by Mr. Hobbs from 
America in the year of the Grreat Exhibition, when he 
picked all our best English locks, and invented a new 
one of his own — not the famous and costly ' changeable ' 
lock, but one costing no more than Cbubb's or Bramah's 
which he taught us to pick. The firm is now Hobbs, 
Hart and Co., of ^6 Cheapside, and Mr. Hart has from 
time to time introduced fresh inventions and improve- . 
ments ; and at any rate I can say that I have seen no 
house locks superior to theirs, nor any safe locks equal 
to them. Nettlefold's door locks seem equally well 
made, and nobody can do wrong in having either of 
them. 

There are different tastes as to the mode of fixing 
in what they call the ' furniture ' or ' follower,' which 
ordinary human beings call the handle. (For some 
mysterious reason trades of all kinds seem to dislike 
ordinary language, as you will soon see if you look 
at a specification and try to understand it without 
previous experience.) There may be other locks as 
good as these which I have not examined ; but I have 
seen some of very inferior make substituted by a great 
architect's managing clerk throughout a large building 
for Hobbs's which were in the specification. I found 
it out just in time to have them all sent back, and of 
course the architect (who was undoubtedly igciCkT^s^ ^1 
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the tranaaction) said it was very wrong, but could 
believe that hia excellent clerk could have had any bnt 
the best unknown motives for bo going out of his way 
to meddle with a matter he had nothing in the worJrf 
to do with, and to spoil his master's work, for he did 
not even pretend to think the substituted locks sny 
better. The moral of which is, that if you mean to 
have locks or anything else of any particular msnn- 
facture — or in short to get anything done as you want 
— there are two operations to be performed; one to 
order it, and the other to see that it is done. Until 
we acquire the common sense to make it a criminal 
offence for any agent employed by one party to receive 
anything from the other party to any transactioDf 
bribery of agents not to do their duty — as bad a fonn 
of cheating as any — will continue and increase. 

There ia one mode of fastening on the ' fumitnre' 
or handles which I warn people against, as peculiarly 
bad in the long run, however well it may answer fors 
time, and that ia where the handle pulla against tbe 
screws wliich fasten on the bosses or wide rin^ under 
the handle. Such screws are necessarily very short ^^ 
are sure to pull out after a time. Such an invention* 
and its adoption by multitudes of builders, is a proo^ 1 
how little they care about the durability of anything- 
The old-fashioned short screw iu the handle itse" 
(though not the older one right through it), is nearH 
as bad. The three best plans that I know are Hart * 
(Hobbs and Co.), Nettlefold's, and Macey's, but 
cannot describe them here; the builders all kno'^ 
them. Macey's 1 have seen under another name, 
suppose by some trade arrangement. 

Latch and Safe Looks. — ^Some years ago I inventeC^ 
the addition of a small ' spring curtain,' or steel plat^ 
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irhich is pressed up against the key-hole of street door 
Locks, to keep out the dirt of London and other such 
places. It does not really cost sixpence to add, and 
flenty of them have been made at Hobbs and Hart's ; 
bat I have heard of shopmen making absurd diflficulties 
about them without any authority except their own 
ignorance. I also introduced a mode of locking safes 
iriiihout the key, and yet without the inconvenience 
ind risk of spring locks, which lock by merely pushing 
the door to, to which there are various objections, 
except for street doors and boxes. By turning the 
bandle which works the heavy bolts of the safe as far as 
it will go at first you merely shoot them, but by pressing 
* button and turning the handle a little farther you 
&8teD the lock so that it requires a key to open it. 
Masters who want to go away and do not like to leave 
their keys, but have a clerk that they can depend on to 
shut the safe, can thus have their safes locked after 
they are gone. Mr. Hart makes these also. 

Bells of proper thickness to sound well, for either 
looms or hand dinner bells, are no longer to be bought 
in shops, as it is nobody's interest to put more than the 
Bmallest quantity of metal into them, and not one 
person in 10,000 who buys them knows anything about 
it, or how they will sound at a little distance. If you 
^^t good ones you must specify that they are to be 
<rf thicknesses running from a i6th to a 20th of the 
^Uameter : that range being necessary in a set of house 
l>dl8 to get suflficient variety of note without an incon- 
venient difference in size. Larger ones, such as dinner 
■^Bs, and still more for outside use as clock bells, must 
Estill thicker, not less than a 12th or a 13th of the 
^^iameter, as explained in my book on Clocks and Bells. 

Altering houses. — Though it would be absurd to 
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or parti^ 
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msj tlMi boieei should never be enlarged or 
nteOt, yet nnaj ■ nun repents wben it is too Iste 
thit ke 1m« spoflt bis bouse for ever for the sake d 
IsKfiBg two or thne old rooms. The best excuse foe 
it is Vtat t)i« woifc in tbem is generallj superior to aof 
■TV ««ck Ibmt he can get now, both in substantial and 
Si deeoiatiTe construction : and also, that a new plan 
■ovadns is oftm no plan at all, but a mere throwing 
feagctfar of looms with the avowed intention at' tbeit 
IttokiBg imguUr and aceidental, as if they had been 
done firam time to time, of vhich I have spoken is '^ 
secood cbaptei. It is impossible to suggest any nilei 
CB saeb a point, bat all experience suggests that, if it 
is Eftiriy douhtfiil whether you ^ould rebuild or adi 
then it is almost certain to be best to give rebuilding 
the benefit of tbe doubt, if you can afford it, and can 
trust your architect or yourself to make a better piss 
for the whole. Oue thing is quite certain : a email 
houw toraed into a large one, either bv one alteiatJon 
or by sei^ial, is inrariably a failure. In like manner 
many a person repents of not having made hia tetf 
nMms a foot wider, which increases the cost very little 
unlees it afiects tbe whole plan, but the comfort vA 
appmanoe of the rooms a great deal. Od the oUki 
hand, tbe cost of what is called 'making a place,' i(> 
buildii^; a hotise and its appendages in a field, neoe*" 
ssrily exceeds ail calculation, besides taking njWj 
yewra to g^rt over the appearance of novelty, imless yo" 
hare been singularly lucky lx)th in your site and yo^ 
designer and your biulder, even if you fancy you »■* 
building in the most genuine antiquated style. ^ 
quiet-lookiug square brick house in the fashion of tl* 
last c«itury( provided it has not bhie slates)will appe*^ 
older in a year or two than mnety-nine out of a hundr^ 
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>f the fussy and pretentious mansions, all roof and 
chimneys and gables and projections, which architects 
and their employers believe to be extremely Gothic or 
old English. 

Cost of building. — I wish I could give more infor- 
mation than I can as to the probable cost of building a 
house of any given size ; but their conditions vary so 
much that it is impossible to give more than a very 
general idea of it, at present prices ; and how much 
more may have to go in beer and idleness as the world 
goes on being educated, it is impossible to guess. If 
any optimist likes to persuade himself or be persuaded 
that the quantity of work done varies inversely as the 
number of working hours in the day, or does not vary 
at all (assuming men not to overwork their strength) I 
am not going to argue with him, any more than with 
one who believes that all men are born equally clever. 
Taking things as they are, they appear to me to justify 
the following rough estimates. 

The Ecclesiastical Commissioners' parsonages are a 
convenient standard for what may be called a moderate- 
aized, or perhaps I should say a rather small gentleman's 
■ house, and they have a fixed standard of size and con- 
ations. About forty years ago i,cx)oZ. was enough for 
those houses : indeed some were built for less. I re- 
inember their being advanced to 1,1 ooL Now they allow 
i)6ooi., and that is not enough to include the necessary 
incidental expenses. Such a house will contain about 
lj8oo square feet of ground floor ; so that nobody need 
i^kon on building one for much, if any, less than li. 
a square foot of internal area. And you will not build 
one of twice the area for anything like twice the price. 
I assume them to have the usual heights of country 
JiouBes in each case, say on the average 30 feet of wall 
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minutes. The least that wilt do for 
is 24 feet deep. Just in this same way I 
quently been assured that churches would hold 
quarter to a half more people than could sit i: 
With some people neither space nor time seem 
of calculation or measurement, hut of 

Locks, heing good or bad, materially 
comfort of a house. There is however one a] 
cause of locks ceasing to act for the purpose of 
doors shut which belongs rather to the doors 
hinges. Either the doors are so ill-made th 
joints in the frame have given way, and the front 
BO that the spring holt of the lock comes below 
hole in the ' striking plate,' or else the same thing 
happens from the failiue of the hinges of which I biivf 
already spoken. I cannot go into the construction of 
locks here, and aa to locks for the purpose of extreme 
security I may refer to my article ou them in the 
' Encyclopcedia Britannica ' (afterwards reprinted in s 
book with the article on clocks). 

But extreme security against skilful lockpickers u 
not much wanted in house door locks, and there is Httle 
to he considered except the general goodness of the con- 
struction and ability to keep in good condition under 
the constant banging to which they are liable. I may 
say that the small bolts worked by a second smaller 
handle inside the room are now generally abandoned ; 
and they are of course useless if a key is left in the 
lock. If the locks are really good ones, so that no kej 
but their own will open them, every lock and its key 
throughout the house ought to be numbered, or jou 
may spend hours in finding the right one, if they are 
all taken out, as they sometimes will be; especially*" 
the keys of the beat locks look the most alike ; for the 
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Berence depends, not on complicated looking wards, 
which are worth nothing for real security, but in im- 
perceptible differences in Ihe stops or notches, which 
in good locks work four levers or tumblers while 
oommon locks have only one. Without advertising 
any absolute superiority of one maker's house-door 
locks over all others, it is a fact that the great improve- 
ment in the construction of domestic locks, as well as 
of bank and safe locks, was begun by Mr. Hobbs from 
America in the year of the Great Exhibition, when he 
picked all our best English locks, and invented a new 
one of his own — not the famous and costly ' changeable ' 
lock, but one costing no more than Chubb's or Bramah's 
wMoh he taught us to pick. The firm is now Hobbs, 
Hart and Co., of 76 Cheapside, and Mr, Hart has from 
time to time introduced fresh inventions and improve- - 
tQents ; and at any rate I can say that I have seen no 
house locks superior to theirs, nor any safe locks equal 
to them. Nettlefold's door locks seem equally well 
nade, and nobody can do wrong in having either of 
them. 

There are different tastes as to the mode of fising 
in what they call the ' furniture ' or ' follower,' which 
ordinary human beings call the handle. (For some 
ojfiterious reason trades of all kinds seem to dislike 
ordinary language, as you will soon see if you look 
St a specification and try to understand it without 
previous experience.) There may be other locks as 
good as these which I have not examined ; hut I have 
^n Bome of very inferior make substituted by a great 
^chitect's managing clerk throughout a large building 
fw Hobbs's which were in the specification. I found 
^t out just in time to have them all sent back, and of 
'^urse the architect (who was undoubtedly ignorant of 
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the transaction) said it was very wrong, but could not 
believe tbat his excellent clerk could have had any bnt 
the best unknown motives for so going out of his waj 
to meddle with a matter he had nothing in the trorU 
to do with, and to spoil his master's work, for he did 
not even pretend to think the substituted locks any 
better. The moral of which is, that if you mean to 
have locks or anything else of any particular maDn- 
facture— or in short to get anything done as you want 
— there are two operations to be performed ; one to 
order it, and the other to see that it is done. Until 
we acquire the common sense to make it a criminsl 
offence for any agent employed by one party to receiiie 
anything from the other party to any transaction, 
bribery of agents not ta do their duty — as bad a form 
of cheating as any— will continue and increase. 

There ia one mode of fastening on tlie ' fumitare' 
or handles which I warn people against, as pecuharlj 
bad in the long run, however well it may answer for * 
time, and that is where the handle pulls against the 
screws which fasten on the bosses or wide rings undef 
the handle. Such screws are necessarily very short and 
are sure to pull out after a time. Such an inventioDi 
and its adoption by multitudes of builders, is a proof 
how little they care about the durability of anything- 
The old-fashioned short screw in the handle itsel* 
(though not the older one right through it), is nearly 
as bad. The three best plans that I know are Hart • 
(Hobbs and Co.), Nettlefold's, and Macey'a, but ^ 
cannot describe them here ; the builders all kno* 
them. Macey's I have seen under another 
suppose by some trade arrangement. 

Latch and Safe LockH.— Some years ago I invent***! 
the addition of a small 'spring curtain,' or steel pint* 
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rtiich is pressed up against the key-hole of street door 
ocks, to keep out the dirt of London and other such 
places. It does not really cost sixpence to add, and 
fcnty of them have been made at Hobbs and Hart's ; 
»ut I have heard of shopmen making absurd diflficulties 
bout them without any authority except their own 
jnorance. I also introduced a mode of locking safes 
ithout the key, and yet without the inconvenience 
nd risk of spring locks, which lock by merely pushing 
ie door to, to which there are various objections, 
Kcept for street doors and boxes. By turning the 
andle which works the heavy bolts of the safe as far as 
i will go at first you merely shoot them, but by pressing 
button and turning the handle a little farther you 
wten the lock so that it requires a key to open it. 
tasters who want to go away and do not like to leave 
leir keys, but have a clerk that they can depend on to 
lut the safe, can thus have their safes locked after 
ley are gone. Mr. Hart makes these also. 

Bells of proper thickness to sound well, for either 
Joms or hand dinner bells, are no longer to be bought 
1 shops, as it is nobody's interest to put more than the 
inallest quantity of metal into them, and not one 
erson in 10,000 who buys them knows anything about 
\ or how they will sound at a little distance. If you 
'tot good ones you must specify that they are to be 
f thicknesses running from a i6th to a 20th of the 
iameter : that range being necessary in a set of house 
^ to get suflficient variety of note without an incon- 
Bnient difference in size. Larger ones, such as dinner 
sUs, and still more for outside use as clock bells, must 
Estill thicker, not less than a 12th or a 13th of the 
^toeter, as explained in my book on Clocks and Bells. 

Altering houses. — Though it would be absurd to 
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say that houses ehould never be enlarged or partially 
rebuilt, yet many a man repents when it is too late 
that he has spoilt his house for ever for the sake of 
keeping two or three old rooms. The best escnae for \ 
it is that the work in them is generally superior to sny 
new work that he caji get now, both in substantial and 
in decorative construction; and also, that a new plan 
nowadays is often no plan at all, but a mere throwing 
together of rooms with the avowed intention of their 
looking irregular and accidental, as if they had Iteen 
done from time to time, of which I have spoken in the 
second chapter. It is impossible to suggest any rules 
on such a point, but all experience suggests that, if it 
is fairly doubtful whether you should rebuild or add, 
then it is almost certain to he best to give rebuilding 
the beneiit of the doubt, if you can afford it, and can 
trust your architect or yourself to make a better plan 
for the whole. One thing is quite certain : a sniall 
house turned into a large one, either by one alteration 
or by several, is invariably a failure. In like mannet 
many a person repents of not having made his fe't 
rooms a foot wider, which increases the cost very little 
unless it affects the whole plan, but the comfort and 
appearance of the rooms a great deal. On the otiW 
hand, the cost of what is called ' making a place,' %^ 
building a house and its appendages in a field, neces- 
sarily exceeds all calculation, besides taking many 
years to get over the appearance of novelty, unless yo" 
have been singularly lucky both in your site and J'"'' 
designer and your builder, even if you fancy you art 
building in the most genuine antiquated style. * 
quiet'-looking square brick house in the fashion of tn' 
last century (provided it has not blue slates) will appO" 
older in a year or two than ninety-nine out of a hundred 
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of the fussy and pretentious mansions, all roof and 
ehimneys and gables and projections, which architects 
and their employers believe to be extremely Gothic or 
old English. 

Cost of building. — I wish I could give more infor- 
mation than I can as to the probable cost of building a 
house of any given size ; but their conditions vary so 
much that it is impossible to give more than a very 
general idea of it, at present prices ; and how much 
more may have to go in beer and idleness as the world 
goes on being educated, it is impossible to guess. If 
any optimist likes to persuade himself or be persuaded 
that the quantity of work done varies inversely as the 
number of working hours in the day, or does not vary 
at all (assuming men not to overwork their strength) I 
am not going to argue with him, auy more than with 
one who believes that all men are born equally clever. 
Taking things as they are, they appear to me to justify 
the following rough estimates. 

The Ecclesiastical Commissioners' parsonages are a 
convenient standard for what may be called a moderate- 
sized, or perhaps I should say a rather small gentleman's 
house, and they have a fixed standard of size and con- 
ations. About forty years ago i,cx)oZ. was enough for 
those houses : indeed some were built for less. I re- 
inember their being advanced to i , i ooi. Now they allow 
i)6ooI., and that is not enough to include the necessary 
incidental expenses. Such a house will contain about 
l)8oo square feet of ground floor ; so that nobody need 
reckon on building one for much, if any, less than \l. 
a square foot of internal area. And you will not build 
<^ne of twice the area for anything like twice the price. 
I assume them to have the usual heights of country 
houses in each case, say on the average 30 feet of wall 
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above the ground for tbe large one, and 23 for 
Email, exclusive of gables. Still smaller houses in the 
same way will be something less per foot. 

Large houses cost more for their area and height 
than small ones because everything in them is done 
more expensively : the walls will be thicker — or »t 
least they ought to be ; the beams thicker also heranse 
longer ; passages and stairs larger, and more room wasted 
for the sake of appearance; besides the merely orm- 
mental features which may run to any cost, far beyond 
the 2h a foot which ought to be sufficient for a gwd 
house containing an area of 5,txxD ft. An area of 
10,000 ft. will probably approach 3?. a foot. But at 
that size it is useless to think of estimating without s 
plan, because such houses depend more on the fancy of 
the architect and his employer than smaller ones. You 
may easily interpolate an approximate estimate for any 
other size between these limits. If the heights exceed 
what I gave of course the cost per foot of area will be 
greater. Some perhaps are done for less, either under 
some exceptional advantages or by building in a flinjsy 
and unsubstantial way, if not complete scamping. But 
probably these estimates are oftener exceeded tb*n 
excessive, ll^p to a very large size you need not trouble 
yourself for this purpose about the particular plaUi 
but make up your mind what ground floor rooms and 
ball you want, and their sizes ; and then, however tbej 
are put together, in any plan decently conapaof, th« 
expense will be much the same. Other modes of calcula- 
tion, by cubical contents, may lie found in books, but 1 
have found them no more certain as to the result th»B 
mine, and considerably more complicated ; and the? 
must all 1)6 varied by local circumstances 
the carriage of materials and other 
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Diimer tables. — ^Though I do not propose to speak 
of moveable furniture generally I must make one 
remark about the construction of tables on a point 
which affects the comfort of nearly everybody who has 
to sit at them. It never seems to occur to table-makers 
that either the legs or the framing between them which 
canries the table can possibly be in the way of human 
legs which have to sit under it, and they think it may 
be of any depth. Further than that, in an evil hour, 
some genius who knew where to strike the folly of 
inankind, invented what he called telescopic tables, 
which contain a system of elaborate sliding framework 
all for the purpose of doing what a couple of strong 
sticks or Bars do just as well, and better, viz. : sup- 
porting the extra leaves for turning a short table into a 
long one. It seems never to have occurred to anybody 
that the pair of sticks or bars can be put away with the 
leaves when they are not wanted ; and if necessary, two 
pairs of them of different lengths, instead of all this 
'telescopic' framework, which costs more pounds than 
the loose bars cost shillings, and seems designed with 
the special object of knocking people's knees, and some- 
times sticking fast when the table is wanted to be 
expanded for a dinner party. 

Not only that, but by a proper arrangement of the 
table legs they may be kept entirely out of the way of 
buman legs. Over the page is a plan of such a table, 
^th the bars and three leaves, which I have twice had 
^^e for myself. It is convenient to have one of the 
leaves narrower than the others in order to obtain a 
greater variety of sizes of table. The pieces of frame 
AB, CC, are only required to keep the legs stiff, not to 
^pport the table lengthwise of the grain of the wood, 
^d AB should be of the shape shown sideways in the 
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section, bo that they may be dear above the kneea 
of people sitting at the table. The loose bars DE, 
DE, are quite out of the way, and may go through AD, 
BC, anywhere. These tables cost also much less than 
telescopic ones. The common modern form of table 
edges is the section m, which furniture-sellers fancy 
makes a thin board pass for a thick one, as I suppose 
the authors of all the sprawling class of mouldings do, 
which T spoke of at p. g6. An old form and a better 
one is n, at any rate for a decently thick table ; and 
thin ones are often thickened at the edge for appear- 
aace, and this equally suits them : m has the disad- 
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vantage of practically making the table smaller than 
its outline, as of course nothing can be set on it beyond 
the square edge: it always seems to me to give a 
particularly mean and scamped appearance to a table. 

Library tables of all kinds should only have a very 
shallow drawer where your legs have to go under it, 
and are much better with none. Cabinetmakers pre- 
tend that they are difficult to make bo, but you may 
take my word for it that that is nonsense, whether they 
are tables with ' pedestals ' full of drawers down each 
side, or only with a single drawer in depth all round. 
If there would be three in the length of the table, leave 
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out the middle one if you mean to sit comfortably. It 
only two, you must be content with making them 
ahallow. All drawers, especially in dirty towns, must 
have linings, i.e. boards right through, or between each 
successive drawer, if you mean the things in them to be 
kept tolerably clean. The quantity of dust that gets 
in somehow over them if they are not completely in- 
closed is wonderful. This is one of the many differ- 
ences between bad and good furniture. The front of a 
set of cheap drawers is nothing but a set of rails ; of 
good ones, it looks like the drawers themselves only 
without their fronts. 

Spring-bottomed Chairs I consider one of the worst 
inventions going. It never seems to have occurred to 
anybody that the springs which suit light people sink 
down into nothing imder heavy ones, and of course they 
are all made as light and weak as possible. In my 
opinion the best of them are nothing like so comfortable 
^ a well stuffed hair seat, and as soon as they get a 
little out of order, as the cheap ones soon do, they are 
intolerable. It is also a common mistake, and especially 

• 

iii railway carriages, to make the arms too high. A 
really easy arm-chair ought to be wide enough for your 
anus to go down within the arms of the chair, even if 
^bey are not too high. People try chairs by sitting 
down in them for half a minute in a shop, and are 
surprised to find that after half an hour the effect is 
very different. 

Of all the contrivances for making rooms uncom- 
fortable and useless, except for lolling in low chairs and 
reading books (in every sense) light, the recent fashion 
^f abolishing a central table is the worst. Drawing 
rooms have become mere places for the exhibition of 
^hat are called ornaments, mostly rubbish, and a aott 
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of subsidiary green-house. And this nuisance of abolish- 
ing useful tables for useless and uncomfortable seats 
of various forms is extending to clubs, under the in- 
fluence of either furniture-men or professors of taste 
and fashion. This however is beyond the scope of 
building, which only extends to what is called fixed 
furniture, and luckily these things are not. 

It is generally forgotten that flowers and shrubs in 
a room at night make the air unwholesome, though not 
by day. People sometimes feel it so much that they 
have to remove them. A greenhouse open to the room 
is liable to the same objection, and to the further one 
that it always keeps the room damp. This should be 
considered in building them. 
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CHAPTEE V. 

CHURCH BXJILDING. 

Style — English v. Foreign Gothic — Brick Churches — ^Modern Slopes too 
Steep — Towers and Spires— Modern ones too thin — Hexagons and 
Octagons — Capacity generally overrated — Apsidal and Square Chan- 
cels — Vaulting and Open Roofs — Transepts— Windows — ^Acoustics — 
Pulpits and other Fittings — Metalwork — Pews — Restoration. 

A GOOD deal of what would be appropriate to this 
chapter if it stood alone has been already treated of in 
the foregoing ones. And in this as in the others I 
only mean to notice things which are generally or fre- 
quently neglected, or which require some special atten- 
tion. 

The question of style being quite settled by public 
consent in favour of some kind of Grothic for church 
building, it is needless to say more on that point. The 
subordinate question of ' what kind of Gothic,' divides 
itself into English and foreign ; and again, what kind 
of English Grothic. The annual catalogue of churches 
building, such as that in the ' Companion to the Al- 
manac,' shows that nearly every church which professes 
to be English Grothic professes also to be Early De- 
corated. It is therefore no longer necessary to repeat 
the proofs given in my former book on church build- 
ing, and by other people, that this was the climax of 
the old English styles; that till then, architects, or 
designers of whatever kind they might be, were working 
upwards and gradually developing, if no\imN«ti\}fli^^%xA 
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therefore improving ; but that there was then notiiin' 
more left in that direction to invent, except weaker 
variations and degradations of what had already reached 
perfection. Just as no Greek temple was ever able ta 
surpass the Parthenon, ao there is one best and perfect 
spire in the world, Salisbury, and all the later I'aris- 
tionswere for the worse. Tower-building alone(witbom 
spires, I mean), improved after the early Decorated 
times, hecuuHe it had not been much cultivated in 
them, and ao there was room for invention and improvfr 
ment, especially at the top, where the spire would iB^e 
affected the design. 

I have said in Chapter IL all that I have to aj 
about the other so-called Gothic styles, and their 
modem imitations and exaggerations and the fashion- 
able attempts at originality in that direction. The 
problem of building a satisfactory-looking church in 
brick is yet unsolved. In old times it seems hardly W 
have been attempted in this country ; for the brick 
churches in districts where stone was too expensive 
for walling, were (I believe it may be said) invariably 
plastered, and stone was imported for the windo« 
mulliona and tracery and other decorated parts only- 
It does not seem to be certain whether the whole of 
the walls made of old Roman bricks in St. Alban* 
Abbey were plastered originally, and possibly some 
parts may not have been ; but certainly a great deu 
was very early. And whether it was or not, the pttf^ 
which are bare of plaster now look very ill, except the | 
tower, which is redeemed by the large quantity of dW'' ' 
cement used in its late restoration, and partly also M 
its distance from the eye. It was however piaster^ 
before that, probably when it was built in JJonO** 
times. If any kind of brickwork can be suitable t*'* 
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church building, it is the dark Hertfordshire bricks 
pointed with dark mortar. 

Some old colleges, schools, tithe barns, and other 
large buildings, as well as houses, look very well with 
'jambs and mullions of moulded bricks, though they 
could not manage tracery. Now, however, there would 
be no difficulty in that ; but it would probably cost 
more than stone, considering the number of patterns 
that would be wanted for a small number of bricks ; 
whereas jambs require only a few patterns for many 
bricks. This suggests windows in the Early English 
style for brickwork. But not the common square 
jambed ones, which always look mean, especially when 
* neatly ' picked out with white mortar as usual ; dark 
pointing is essential. Good E.E. windows can only be 
niade with moulded bricks, * purpose-made ' for the 
arches also; and they should have 'labels,' which 
We among the eyebrows that modern architects are 
80 fond of shaving off. I take the opportunity of 
remarking, what is often disregarded or unobserved, 
that very sharp arches were less used in the old narrow 
lancet windows of that style than for the large windows 
tf the later styles. They were sometimes, where 
^toow windows or doors had to stand beside wide 
ones of the same height, and occasionally in other 
places ; but the normal lancet windows had arches no 
higher than equilateral, and for some reason or other 
^bey look much better so, though large arches will 
hear much greater elevation — provided they are not 
'stilted,' i.e. provided they are genuine arches curved 
from the bottom, and not an arch set on upright bits. 

Square-topped windows, with mullions and a low 
^^ch between them, under the general flat top, can 
of course be built easily in brick ; indeed tAie^ ^^^ 
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common, — one may almost saj, universal, in old build- 
ings of the kind I have mentioned, and would do 
very well for small and cheap chm-ches, though below 
the dignity of large ones. The doors may tsve 
arches of almost any pitch, as indeed brick window 
might but for the difficulty of tracery, and miiUionJ 
carried up without tracery are abominable. Hailwajs 
however have made such a difference in the tacililj 
for using stone, and so much more ia charged for 
fancy bricks than common ones, that I doubt if much 
\ to be saved by using them instead of stone, eicept 
perhaps the common patterns of bevelled bricks und 
round-cornered ones called ' bull-nosed.' 

The value of deep cornices, of gradually spreading 
bricks, some set zigzag and others square, some cun- 
tinuously and others discontinuous, like dentii^i i^ 
sufficiently well known, but requires more boldnefis i" 
execution than is often found. I added two or three I 
courses lately to one designed by an architect undet 
the impression that he was making it very large, at"' 
I wish I had added more ; for one piece, where mor^ 
was added to cover a slight recess, looks much bettffl , 
than the rest. I also found a great improvement "^ ' 
making the continuous course over the dentils proje** 
beyond them^as courses carried by dentils in genuJO* 
architecture of that kind always did. They represe*'' 
beam ends, and nobody would think of carrying be3*^ 
ends quite up to the edge of the cornice or whateV^' 
they are to carry: but the whole theory of corni*5 
seems to be treated as if they werp promiscuous orr»* 
menta to be stuck on anyhow, as I intimated before, 

Buttressei, though not peculiar to church buildic»* 
are seldom found in houses, and are only required »* 
wide rooms like churches and halls, with no interC** 
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^alls to help the roofs. I have spoken before of the 
general want of depth in modern architecture, e,g. in 
TOdows especially, and their mullions, and it is equally 
conspicuous in buttresses generally ; though by way of 
compensation one sometimes sees them of an absurd 
depth for anything they either have to do or make any 
pretence of doing ; for the appearance of having work 
to do is a sufficient justification for architectural fea- 
tures really added for ornament. 

Here again, let anybody compare most modem 
churches with most old ones, or the sections and plans 
of them in well-known books. It is enough to say that 
the buttresses of all the pointed styles were generally 
a ^od deal deeper than their width, and that in 
modem churches they very seldom are so. It has 
sometimes been alleged that buttresses were only to resist 
the thrust of vaulting. But that is certainly not true, 
for they exist in hundreds of churches where there 
wag no idea of vaulting ; obviously because they were 
perceived to be ornamental, and because the pressure 
of a roof is necessarily in some degree outwards, and it 
suggests the idea of requiring some redundance of 
strength in that direction even if it does not really 
want it. 

But in a church of any considerable size I should 
always make them do real work, and connect the whole 
tc^ther by light flying buttresses within the aisle roof, 
which add greatly to the architectural effect besides, 
giving both an appearance and reality of connection and 
support from the open roof of the nave down to the 
foot of the buttresses outside. This is especially desir- 
able when there is an apse with an aisle or periapse 
^*rried round it, which I shall speak of afterwards. 
The nave walls or clerestory of many old churches have 
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been pushed outwards liy the roofs when the joints 
began to decaj, and would have been materially helped 
by such supports as these, though they come lower than 
external flying buttresses which carry vaulting. Sir 
G. Scott introduced them at Done aster, probaljlj 
from Nantwich, which lie was restoring at the same 
time, and they are also in the old church at HatfiuH 
near Donoaster. He added half arches springing ftom 
the pillar caps to meet them, which makes the intenisl 
vista of the aisles appear completely arched at eacli 
bay. But that has no constructional advantage, and 1 
have not followed it in St. Chad's Headingley, or in 
Mr. Bass's church at Burton, both of which I designfii 
with the internal flying buttresses alone. Headingley 
church absolutely required them, having an apse ^^ 
periapse, and it was natural to carry them througioirt) 
even if they were not an evident advantage anywhere) 
both mechanically and in appearance, 

For some reason or other architects have taken ^ 
making all slopes of buttresses, and still more of plinths 
and set-offs, steeper than they were in the styles whiii 
they profess to copy. One hardly ever sees them no« 
less than 60°, and often more, whereas old ones in A* 
plinths and bases were very seldom, if ever, more than 
45°. And in these, as in the slope of roofs, old archi- 
tects observed the difference between those which ^ 
high up and require a high slope to prevent them fro*"^ 
receding from tlie eye too much, and those which ft^ 
nearly on a level with or below the eye- 
Towers and Spires. — This is a very large aubjfi"" 
and I gave a whole chapter to it in my hook on chuX^ 
building, which I am not going to repeat, but only *" 
notice a few practical points of design and construeti^"^ 
As towers historically came first, though they aft^ 
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latdfl went out of fashion for a time and returned, I 
irill treat of them first. The Saxons evidently knew 
that a plain unbuttressed tower ought to diminish in 
aze upwards ; not merely by slight set-offs at each 
story, which I think came in afterwards, but by a 
gradual tapering, just enough to be visible, especially 
in the diagonal view of the tower, which magnifies it 
in the proportion of I'4I4 (or -v/2)to i. The Greeks, 
as is well known, did the same with their columns, and 
a little more ; for they gradually increased the tapering 
with the height, giving the outline which is called 
entasis. Some old towers, and notably old Doncaster, 
which was inferior to none in outline and vastly 
superior to the new one which professed to follow it, 
had that kind of outline on the whole, even though 
made irregular by buttresses. Such towers as the central 
one of Canterbury, and still worse, the Victoria tower at 
Westminster, rising sheer out of the ground for about 
300 feet without a set-off, look as if they were top- 
lieavy, and bursting at the top, or wider than at the 
bottom, through some optical illusion, for which differ- 
ent explanations have been propounded. The best of 
^hem is that we see things in spherical perspective, or 
*8 if they were engraved in a hollow sphere with us 
^ the centre ; and that what the eye considers up- 
^ght are what we may call meridians, converging to 
^ pole or zenith over our heads. Therefore two 
psu:allel upright lines, not so converging, appear to 
lean outwards, and the more so the higher they go. 
Another explanation is that a tapering tall body is at 
once recognised by the eye as more stable, if it tapers 
or decreases upwards. Take the familiar, though gradu- 
'^y expiring, form of a tall windmill ; nothing looks 
'Jtiore stable for its height; and a spire is the same. 
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But ■whatever may be the theory, there is no donlt 
about the fact, that towers not tapered by setxififs loot 
better if the walls diminish upwards at the raU of 
about I in 120, and rather more towards the top if 
very high. That I did learn from an architect, Mr. 
Teale of Doncaster, but some of the mopt eminent rf 
his fraternity have evidently never learnt it, nor hsvel 
seen it noticed in any book. 

The great difficulty of tower building is at the to[^ 
and I do not know a single modem one that is quite B8ti»- 
factory, except where some original design left unBnished 
has been completed, though partly by imagination, like 
that of Worcester cathedral, where the rudimentg of 
the peculiar comer turrets existed, so that there was 
no doubt as to the plan, but only as to the elevation of 
them and the intervening pinnacles. As I had nothing 
to do with the restoration of the lower part, I maj 8»y 
that I know of no such conversion of a great febrio 
from one of the meanest of its kind into almost the best) 
by the judicious restoration of features not merely 
perished by decay but by complete excision. A6<!' 
without a nose hardly differs more from a handsotne 
one than that tower as it was up to a few years flfi" 
differs from what it is now — ^very superior, as I thin** 
to Gloucester, which is rather higher and was muob 
more famous, but of a later style. 

A good many old towers are unfinished as W 
, pinnacles, and it is very difficult to guess how soO*^ 
of them were iatended to be finished, if indeed itba" 
been ever settled, and was not left to be determined W 
trial of patterns, as I have not the least doubt tb* 
many were in old times ; both because the design^" 
could not draw in perspective, and because they kn^ 
the fallacy of drawings, especially for things at a gr^* 
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hd^ht. It is a great pity that the same practice is 
not oftener followed now. Four very fine towers in 
that condition occur to one immediately : York, 
Durham, Howden (which two have a great affinity, and 
Howden was a ' peculiar ' of Durham), and Lavenham ; 
and we may add the western towers of Wells, and that 
of Tarvin near Chester ; in all of which the construc- 
tion evidently leads up to some kind of large pinnacles, 
but indicates no more. Pershore was so, but some 
pinnacles have been added, from either conjecture or 
invention, which have the usual fault of being much 
too tall. And I am justified in saying that, by the 
nniversal admission that the Doncaster ones are greatly 
improved by being rebuilt 4 feet lower than they were 
at first, as mentioned at p. icx). But it is impossible 
to lay down rules for the construction of tower tops, or 
in fact any other decorative feature. 

Spires. — It requires some ingenuity to build a very 
spire. There is so little room for variety, either in 
ttie outline or general construction, that a man must 
go out of his way to spoil the spire itself, though the 
junction with the tower is by no means easy to effect 
^dexterously, especially when the tower has pinnacles and 
* parapet. Yet the feat of making bad spires is some- 
^mes accomplished, and in this way for one. A few 
of the old spires, either from accident or design, are 
^ntracted or become rather blunter towards the top : 
^0 doubt because the builders got afraid of the sharp- 
ness when they came near the top and thought it safer 
^ contract it more quickly. It is possible that in a 
^ery few cases they may have deliberately made an 
stasis. But if anyone will lay his head close to the 
"Attorn of the king of spires, as I have, he will see right 
^P the 200 feet to the very top, proving that the 
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outline is quite straight. And so far as I ha' 
able to observe, the same is true of all the grea 
except a few which are known to have had 
rebuilt at some time and lowered and bluntf 
Grantham. There is no more doubt that it 
established rule to build spires with straigh 
than to build Grecian pillars with an entasis ; 
singularity — and ugliness- — of the very few 
tions ought to have taught architects to avoid 
to copy them, I allowed it to be done once, 
my own opinion, and the result was bo impleas: 
I spent Sooi. in pulling it down and buildin 
one, somewhat larger also. There is a peculia 
minable entasised spire to an Independent ] 
House near the Halifax railway station. 

The perforated spires of the Continent for 
never took root here, and have not been impo 
by our modern foreign Gothic imitators. The 
approach to them in English spires ia the I 
up of the outline by a multitude of spire-lights, 
windows with canopies; and these require very 
treatment and keeping within due bounds. S 
has none ; nor Grantham, Norwich, or Chi 
Newark is the best specimen of a many4ighte 
and that looks best in the direction in which tt 
interfere with the outline. Salisbury has only ' 
at the bottom, and placed with the peculiar fe 
everything in that perfect work. If you want 
modem contrast to them look at those in Mr. 
spire at St. Mary's Lichfield. The body of the 
was rebuilt, not by him, some years later in mt 
Rishop Lonsdale, as the spire was in memor 
brother the Vicar. It is said by those who knew 
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of Chichester that the new one is inferior 
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'SMon of some alteration made by Sir Gilbert Scott at 
fte bottom or junction with' the tower, and also that 
St. Mary's Oxford was seriously damaged by some such 
alteration, without the excuse of having to rebuild it. 
'Without mentioning dozens of inferior ones, all these 
things prove what a delicate matter the junction of a 
spire with the tower is. And so far as I can judge 
from pictures, the foreign builders very seldom were 
successful there. The transition ought to be decided 
and unmistakable and yet should appear easy and 
natural. In some modem spires and some ancient 
foreign, but no English ones, you cannot say where tlie 
transition is. In many others, a man seems to have 
picked up a spire somewhere as he might an extin- 
guisher and dropped it on a tower. I must confess 
that I am not quite satisfied in all respects with one 
^hich is substantially my own, St. Chad's Headingley ; 
hut I had no opportunity of seeing it while it was 
huilding at the critical point ; without which no one 
^^ infer from drawings what the effect will be. If I 
nad seen it I should certainly have altered it by trial 
^th some wooden patterns, to fill up the corners better, 
^hich are too abrupt — a better fault however than the 
opposite one. 

A few old spires rise from an octagonal addition to 
the tower, but the old builders evidently perceived 
^hat it is a mistake and appears to lower the dignity 
^f a tower to a turret, and so those few examples were 
^ot followed, but remain as warnings what to avoid. 

A * brooch ' spire, or one where the cardinal faces at 
^he spring quite reach the sides of the tower, is very 
^pt to look too heavy for the tower when seen on the 
^uare, though it may not when seen diagonally, 
^specially if the tower has not deep buttresses axid 
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the spire is as tall as the tower, as at Salisbury anH 
most of the great ones. Accordingly many E. English 
brooch spires were not so tall as the tower, i.e. were 
blunter a good deal than many of the non-brooches, 
where the bottom of the spire is quite within the tower, 
often leaving a passage all round. Probably the angle 
1 1^°, or the width = '2 of the height, or 20 feet wide to 
100 high, is the sharpest spire that looks well. Some 
modern ones look more like spikes than spires, by reason 
of the miserable thinness of the towers, which on the 
average have barely, or not half the sectional area 
of old ones of the same height, or 14 ft. inside where 
old ones would be 20, and 1 1 where old ones would be 
16. This is constantly being brought to my notice in 
connection with bells, about which architects will not 
condescend to learn anything, as if it was not their 
business to learn how to provide properly for . all the 
objects of a building. They will dictate to you about 
desks and seats and altar cloths, and leave the weightier 
matters of the building, which can never afterwards 
be cured, to be done as wrong as possible. I must 
refer to my book on Clocks and Bells for instructions on 
those subjects. Even independently of that, few people 
seem to know as a mere matter of architecture, that the 
towers of old English churches were very seldom higher, 
than four times their width without the buttresses, and 
generally much less. Boston is the only notable excep- 
tion, and 60 ft. of that are due to the lantern at the 
top, which is more of the nature of a spire. The tower 
of Dundry near Bristol is narrower than usual for its 
height, but it is only a small one altogether. 

Spire Beds. — There is a point of some consequence 
in spire-building which I have never seen noticed in 
any book, viz., whether the beds should be horizontal 
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Or at right angles to the faces. Though the formed is 
almost invariably done, the latter is certainly the right 
construction and the strongest against any accident by 
storm, because in that case every successive 'piece of 
spire from the top downwards lies in a kind of cup, 
,which tends to prevent the stones from spreading; 
or you may say that any narrow vertical slice of 
spire forms a straight-sided arch, which cannot fall in 
by reason of the adjacent stones, nor outwards by 
reason of this construction, while the stones can slide 
outwards if they have a horizontal bed. The tops of 
spires and pinnacles are oftener loosened by wind, decay 
of mortar, and, I suspect, lightning, than most people 
have any idea of ; and it is certainly desirable that the 
construction should be such as will be safe even if the 
joints get loose. I do not find either that builders say 
that square-jointed stones are more expensive than 
horizontal ones. The face stones manifestly take less 
trouble and less waste, while the fewer comer stones 
perhaps take more. As many of the top courses of a 
spire as can be should be tied down by a long iron rod 
through the finial and a cross bar inside the spire with 
a nut at the bottom. 

Conductor. — This rod, whether ending in a vane or 
not, should be the first part of the lightning conductor, 
which is always now a wire rope f or ^ in. thick, 
which should be attached to the very bottom of 
the rod, or it may be to the nut at the bottom. 
It is wonderful how inveterate the folly is of putting 
glass rings or neckcloths round the conductors when 
they are fixed to the wall ; as if the ' electric fluid ' 
(as the newspapers call it) wanted to leave the wire 
which is a good conductor for the wall which is a bad 
one ; or would be deterred by a bit of gla.^'s* \i\!ii ^^* 
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I have always thought the climax of architectural 
fcience was reached at Clirist Church Doncaster in 
1830, the flpire of which was capped in great triumph 
liy the architect's own hand with a glass cone or Snial 
to frighten away the lightning: which however was 
perverse enough to disregard the intimidation and 
knocked the spire over in the short space of four years. 
Another common piece of folly is taking the con- 
ductor outside through a window instead of the shortest 
way down inside, as if the 'electric iliiid,' like u h»d 
smell, would be less dangerous in the open air. And 
yet another ia the idea that it ought to go downinW 
water, which these philosophers seem to imagine will 
dissolve the lightning like salt, or kill it as if it wer« 
gunpowder, while it will be dangerous if left dry. All 
these absmdities were proposed to me at the rebuilding 
of the great Doncaster church in 185S, and for the 
satisfaction of the alarmists I got Faraday's opinion; 
I need not say what it was. The Houses of Parliament 
were conductwed by Sir W. Snow Harris, who perhaps 
had even more experience than Faraday in that matter) 
and he laid the copper bands actually in the walla under 
the plaster. 

Wooden Spires. — Church spires now are almost invari- 
ably of stone ; though occasionally we do see wooden ones 
on small churches, covered with lead, or slates, or those 
pieces of split oak called ' shingles,' which look like 
narrow flat tiles, but whiter, and look very well too, 
and last a long time, perhaps as long as any other 
covering, without repair. Slates do not look well on 
spires, if they do anywhere, which certainly the common 
smooth blue slates do not, as I observed before, though 
the old grey Westmoreland slates do. Every objection 
to lead for roofs (see p. 181) applies a fortiori to spires, 
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the steepest kind of roof. The old ones were leaded in 
diagonal pieces, which also look the best. The tallest 
spire in the world, that of old St. Paul's, was leaded, 
until it was burnt down, some years before the burning 
of the whole cathedral in 1666 ; and so is the curious 
twisted spire of Chesterfield church, which some people 
axe silly enough to believe is really upright, or the top 
vertically over the centre of the base ; whereas the twist 
is also a bend of the timbers through some defect of 
original construction, which, like all such defects, has 
a tendency to increase itself, as gravity is always acting 
with it, and gravity never sleeps. 

Spires are so generally octagonal that it may appear 
superfluous to speak of any others. But there are cases 
where it is better to make them hexagonal ; the corner 
turrets of Worcester cathedral tower are part of the 
original design as to their plan, and are perhaps unique 
48 hexagonal ones in that position. There are how- 
ever two reasons for making a small spire hexagonal in 
certain cases ; one is, where you want a tower rather 
wider one way than the other with a spire on it ; for 
you may see in a minute that a hexagon will only 
fit a parallelogram whose sides are in the propoi-tion of 
the height of an equilateral triangle to its sides, or 
•866 to I, or 19 to 22 very nearly. The other reason 
18 that reducing a small square tower to an octagon 
sometimes makes the faces too small for clock dials, 
or even for windows, and these two causes may often 
concur in a small bell-tower which also forms a sort of 
porch at the west end of a church, either engaged 
(inside) or disengaged (outside). Sometimes also in 
domestic building turning the square into a hexagon 
enables you to make a dial face more directly as you 
want it. I have had a case of that kind myself wh^^^ 
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tlie square would have faced wrong and an octagoB 
would have heen too small. The face of an octagon is 
■414 of the side of the sqiiare, while that of a heiagon 
is *S of the larger side, and -577 of the smaller side of 
the parallelogram on which it stands. 

Everybody knows how to draw a hexagon, dividing 
the circumference of a circle into 6 by its own radius. 
But the way to make an octagon out of a square isnot 
so obvious. Tliis ia one way : from a corner A draw tie 
arcBG, cutting the diagonal A D in G. DrawHGF 
and KG A parallel to two sides 
of the square : K, F, will be coram 
of the octagon, and KF orGD 
the length of every side. Another 
way is this : Draw the two diago- 
nals bisecting each other at C 
With radius AC draw the a" 
H C ; and in Hke manner dia' 
the opposite arc h C. Then H,it 
are comers of the oct-agon. Thfl 
area of the octagon is -828 or nearly 5-6ths of '^^ 
square, and that of a hexagon ia exactly | of l^^ 
parallelogram which contains it. 

OctagonB,— The celebrated central octagon at Ely * 
not a 'regular' one, i.e. its cardinal sides exa^ ^^^ 
others, in the proportion of 1-414 or ^2 to i, beca*^ 
the smaller sides are only diagonals of a square divis^''^ 
of the aisles, which are only half the width of the u*''*! 
as in nearly all cathedrals, and many of the ^ 
churches. The aisles of a church to fit a regi>^ 
octagon must be '707, not -5, of the width of the np-^ 
The octagon under the dome of St. Paul's is ' irregul^ 
in the same way, the aisles being only half as wid^^ 
the nave. ^^H 
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Mr. Fergusson calls a central square tower Hhe 
bathos of Gothic architecture internally,' and lauds the 
superiority of an octagonal one. But I do not agree 
with him. Both external appearance and mechanical 
construction are, however, unfortunately opposed to 
octagons. It is only a church of immense length like 
Ely that will bear a central tower as wide as the whole 
church, even with the comers cut ofiF into an octagon. 
And at Ely the octagon is not the tower of the church. 
Moreover the wide octagon judiciously stops at a little 
height above the roof, leaving only the minor or interior 
one, of the same width as a square tower would be, to 
go up higher. And further, that minor one is not and 
could not be of stone, because it stands on nothing, 
except oblique abutments. Such abutments to carry a 
stone octagon would have to be as large as if they 
carried a dome, and what that would be you see at St. 
Paul's, or St. Peter's, or any of the domed churches : 
whereas at Ely the octagons — both the major and the 
minor one — are carried by the ordinary pillars of the 
nave and choir ; in fact that ingenious lantern was 
built on them after the old Norman tower with its four 
piers inside the octagon had fallen, as many Norman 
towers did from bad building and foundations. 

The only genuine stone octagon of any great size that 
I know, except spires, is the old Grlastonbiury kitchen, 
a square room gathered at the top into an octagon by 
oblique arches of the kind called by the appropriately 
sounding name of squinches, such as you may see under 
many stone spires. But after all that is not wider than 
the Salisbury steeple, which very few people have any 
idea is as large outside as a first-rate house five windows 
wide, and the inside larger than almost any drawing 
room, containing about looo sq. ft. 
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Central towers are not indeed the most convenient 
plan of church building where economy of space has to 
be considered ; but so far from agreeing that they are 
the bathos of Gothic architecture even internidly, I 
think those four great piers, when well designed, are 
the grandest internal feature of a large church. In a 
small one they are absurd, hlocking up and shutting \ 
off an immense proportion of the space without any 
grandeur of their own. But it is singular that the 
earliest tower-builders, though often failing in theii 
building, from making the piers of rubble instead of 
solid stones, imderstood how to plant a central tower 1 
better than any of their successors, i.e. without makiog 1 
it BO obstructive of the view down the church. Look | 
at Winchester cathedral, Norwich, Tewkesbury, Mal- 
vern Abbey, or St. John's Chester, where the tower 
is gone but the piers remain, or even the later mim 
of Rievaulx, and you will see no contraction of the 
nave by the front ahaft-s of the tower piers. In the 
Norman ones they are kept back, and at EievauU 
they are ' bracketed out,' i.e. the lower parts cut off 
and the upper carried on corbels. That is imi- 
tated in the Gordon Square Irvingite church, whicl 
as far as it goes is one of the best specimens of 
modem English Gothic. In the church which I de- 
signed for Mr. Bass at Burton, with Mr. Teale of 
Doncaster as architect, the innermost ' order ' of the 
piers and the great tower arch towards the nave are 
omitted altogether, care of course being taken to make 
the tower strong enough in other ways, and especially 
by building the walls of large squared stones throughout 
up to the bell-chamber. In a smaller way I did the 
same with the tower of the Railway church a mile north 
of Peterborough station, which is a good deal larger 
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than it looks from the railway. That is also rather 
peculiar in having no transepts, but the aisles simply 
carried past the tower ; which is as low as it well could 
be, and is open as a lantern to the church, like that of 
the neighbouring cathedral. 

There is one other case in which a central tower 
of a cross church need not materially contract the 
nave, viz, : where there are no aisles ; because then the 
transept walls form such an abutment that the tower 
arches may be as wide as the nave. I need not say that 
that is an expensive mode of building, as you have the 
greatest possible quantity of outside walling and gables 
for a given area. But prodigality of space is an im- 
portant element of beauty, and far more effective than 
the same cost expended in mere decoration. The south 
transept in a small church of that kind naturally con- 
tains the seats of the patron and his family, and the 
north the organ, and perhaps a vestry behind it. For 
there is no greater mistake than the common one in 
modem church-building of making very short transepts, 
and also low and narrow chancels. I do not believe 
that any old church was built originally, or all at the 
same time, with the four limbs of different heights, as 
modem ones are nearly always, from the mere pleasure 
of doing wrong, so far as I can see. Where they were 
different there was always a difference in date. 

Capacity of churches. — As I am speaking of waste of 
room I may say here that the capacity of churches, 
and the size of congregations in them, is almost always 
overrated. I have seen boards of th6 Incorporated 
Church-Building Society stuck up declaring that the 
church contains more sittings than it would if it had no 
passages at all. I never measured an architect's plan, 
from the great Doncaster church downwards^ mtkovy^ 
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finding that nothing like the professed numher 
people could, or would, sit in it, except under some 
great attraction which makes the church 'fuller tlian it 
will hold,' It Boiinda excessive, but it is the fact, that 
scarcely any church, however well arranged, wUl hoM , 
(except on such occasions) more than one adult person 
for every 8 square feet of floor, and much more often ^ 
The actual clear sitting space required for each pereoo 
is S square feet, or 34 in. x 21. Practically they 
will not sit in less width than 21 in. on the average; 
and that, remember, must be clear of the seat ends. 
When we came to divide the two new Doncasta 
churches which were finished together in 1858, we 
found by trial that we must mark one less sitting for 
each pew than the architect had reckoned on. Banc's 
Honse of Commons turned out to he too small, as everj- 
body knows it is, exactly in the same way, or ratliW 
worse, for they had to put one row of seats less on each 
side than he had designed. 

Chancel and cornet tuvers. — In a few churches ibe 
tower has come, by some local necessity or by destruc- 
tion of the old chancel proper, to be over the ehaoMl 
or the eastern part of it, sometimes called tie 
saerarMtm ; and it is by no means a bad plan when 
circumstances favour it. In that case the chancel 
roof should on no account be lower than the nave; in 
fact there had better be no distinction between theiii. 
In lite manner a nave between a higher chancel and* 
western tower looks very ill ; and so does a bell gable 
between a nave and cliancel of different heights : the 
gradation of the three heights in succession is tie 
only proper and ancient arrangement. A chancel tower 
certainly ought not to be condemned as an oddity by 
those who are always looking out for oddities by which 
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show their originality. For instance, there has just 
une under my eye a picture of the east end of Balliol 
hapel, which Mr, Butterfield the architect, with evi- 
ent malice prepense, made to look as if the building 
f the chapel was an afterthought, and the sill of the 
sast window obliged to be set upon the south end of a 
long wall which is supposed to have happened to be 
there : which is every bit a mere pretence and affecta- 
tion. Even if it were not, and if the wall had been 
really there before, nothing can justify such a lopsided 
and ridiculous construction, and the not making a 
vertical break in the wall to mark the north-east corner 
of the chapel, and make the wall an appendage to the 
chapel, not the chapel to the wall. There are plenty of 
other things which might be criticised there if it were 
worth while; but it is not ; and it was by mere accident 
that this picture came under my notice just now, in- 
stead of some other example of lopsidedness and ab- 
iurdity, such as the frightful tower of Mr. Street's Law 
Courts, according to the published design. 

A chancel tower is far better architecturally, and 
no worse practically, than one stuck in some odd corner 
of the church, and making the outline a continually 
varying mass of confusion from every point of view. 
The N.E. towers of St. Mary Eedcliffe and St. John's 
Chester are of a different age from the churches, one 
earlier and the other later, and are therefore no excep- 
tion to the rule that a single tower should be in the 
axis of the church, so that it may look symmetrical 
from every point of view, subject to minor variations 
only visible when near ; just as the pairs of towers at 
Lichfield and Exeter are alike in general shape but not 
identical in details, and as a great many south aisles 
differ in details from the north. I have already s-^ 
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of this principle of Gotbic symmetry and the mi 
ignorance of it in the seconiJ chapter. 

Every now and then the tower was completely (i» 
tinct from the church, as at Ledbury and elsewhere, or 
like the separate campanile of Chichester, and the larger 
one which Wyatt the destroyer swept away with many 
other fine things at Salisbury; but those 
different class altogether and no exception to the niiB' 
I have stated. And there are a few old small towew 
forming porches in the usual place. Nor are tlie thin 
Lombardic towers, which also were not axial, and codU 
not be, an exception either to that rule or to whst I 
said just now of the thinness of most modem Goto 
towers compared with old ones. 

Tower stairs require more attention than they bob^ 
times receive, and sometimes they attract too modi 
attention by being put in one comer turret out of ^ 
proportion to the others and rising high above than- 
It is true that that is done in some old ones, hut 1 
think in none of any great architectural importance; 
and it is rather a defect than a beauty. In the oM 
Doncaster tower, which was imrivalled in elegance W ' 
outline, unhappily missed in the new one, care had heefl i 
taken not to spoil it by that kind of lopsidedness, fr' 
the staircase was ingeniously turned inwards above the 
lower windows. It ia not worth while in any ordinary 
tower to cd,rry the stone staircase to the top. A laddef 
from the bell-chamber is sufficient for every piirpos^ 
of a staircase tliere. When tliere happen to be large 
corner turrets, or a spire which will overpower onS 
larger than the others, as in the grand spire of 
Grantham, there is no objection to carrying the stair- 
case up to the top of the tower; only you must re- 
member that it weakens it considerably for cariying 
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tie spire. It is little known that Tamworth church 
ower has a very curious staircase, or rather pair of stair- 
cases like a corkscrew with two threads, one opening to 
the inside and the other to the outside at the bottom. 
It must have been made for mere fancy, as the two 
emerge together at the top, and one staircase might 
have had both an outside and an inside door at the 
bottom. It makes them both too steep. 

Porch. — Although a west tower door is very com- 
mon, and looks well outside, there is no denying that it 
18 practically almost a nuisance and is generally dis- 
used, from allowing the wind to blow straight into the 
church, and therefore it is no use to build them so. A 
west nave door always requires an internal porch. 
'^^ I do not know why there should never be south 
. porches to towers, which would avoid that inconveni- 
ence. There is no doubt too that the usual place for a 
porch, viz. one bay short of the west end is practically 
wrong and wastes a good deal of room, except where the 
font is beyond it. It is far better at the western bay, 
like the fine one at the S. W. tower of Canterbury, 
and in a humbler way, St. Chad's Headingley. I wish 
it had been so at Doncaster. It must depend on 
local circumstances whether the porch is to be on the 
south or the north side ; but I need not say that the 
south is best whenever circumstances admit of it. 
A northern one generally requires an internal wooden 
porch or screen besides, on account of the cold. 
Porches are very often made too low, and when they 
are they produce the impression that the whole church 
is on a small scale before you enter it. It generally 
comes from mere carelessness in designing, treating it 
as a matter of coiurse that the porch roof is not t 
above the aisle wall ; whereas it may as well ' di 
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the aisle roof anywhere, even at the top, i 
at Headingley. Of courHe it should not on the other 
hand be on too large a scale for the churcli. Thia, like , 
everything else, requires an eye for proport.ions and a 
constant recollection that a man's statiire is the ultimate 
scale for everything in a building- 
Apses and square chancels. — Apsidal chancels bave 
come or retm-ned into fashion very much of late: not 
that they were uncommon in England in Norman 
times, when there were many roimd ones, as at Pete> 
borough, Norwich, Tewkesbury, and many more which 
were absorbed into longer square ones in later timei 
I remember no Early English round apses. Those 
Norman chancels were very short compared with tlw 
later fasiiion of making the chancel practically the wholfl 
church for service, when the close and thick stone gereaw 
came in, such as in York Minster, Ludlow churchi 
and a multitude of others. A round apae is an ^Ilde*)^ 
able thing to build, except with very narrow windows. 
for the reason given at p. 147. I made one with narrow 
E.E, windows at the Peterborough railway chiu'ch, as a 
variety, but I prefer the five-sided semidecagon of St- 
Chad's Headingley, which is described at p. 148, * 
pecially on a rather large scale. No other form <" 
apse looks well except these two, though serai heiag*"" 
and octagonal ones were sometimes used, as at ™ 
Michael's Coventry and Westminster. 

Feriapse. — It adds immensely to the effect of *" 
apse to carry the aisles round it in what I call * 
'periapse,' generally called an 'ambulatory' — thong'' 
nobody ever walks in them, and sometimes by *''* 
French name ' chevet,' which I do not see that i'"" 
tionaries recognise as meaning more than any sp*"* 
behind the altar, without reference to its shape "^ 
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construction. The periapse is very useful for vestries 
clerical and lay, a priest's and choir door, and sometimes 
for the organ, and saves building ugly appendages for 
these purposes, while this is a handsome one, and gives 
a peculiar appearance of completeness to the plan inside 
and to the church outside. 

Even the ground plan of a grand and well propor- 
tioned church has a kind of beauty. York Minster, 
the largest church in area north of the Alps, notwith- 
standing the beauty of some of its parts, is clumsy 
and ill proportioned ; and if you look at any book 
of plans you will see how unpicturesque its plan is, 
compared with those of Lincoln, Ely, Canterbury, 
Salisbury, Beverley, and many others, dead and living. 
In one thing our old builders declined sadly from 
the oldest, viz. in the designing of west fronts. We 
have nothing left like the once vast spread of front, 
flanked with large towers, and sometimes another in 
the middle, of the old monasteries of Bury and St. 
Albans (if the latter were ever completed) and Eochester 
according to pictures, and Ely if it had its north-west 
transept. Wells alone is of the same type, the towers 
being beyond the aisles, though small compared with 
Bury and St. Albans. The now transeptal Norman 
towers of Exeter were built for flanking towers to a 
west front much wider than even York or Lincoln, 
where the towers terminate the aisles. 

' The semidecagonal apse with periapse requires the 
capitals and bases of the pillars to be either round, or 
decagonal, which looks very well at Headingley, though 
I have seen them nowhere else. The arches are neces- 
sarily a good deal narrower than those of the nave or 
chancel, supposing them to be of ordinary proportion to 
the width, which is generally rather more t\i'a.\i V-aNis 

s 
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since each side of the apse is 011I5 -618 of lialf. 
width. Conseiiuenlly it becomes a question how th^ 
height should be managed ; and I am convinced tlutt 
it looks heat to make them reach as high as the ad' 
jacent side arches, with a continuous string all round. 
But the bases will naturally be raised by the altar stejM 
(I only use the word altar in these matters architectu- 
rally and for brevity, not theologically ; for the Church 
of England has no altars, as the supreme ecclesiastieal 
tribunal has several times decided). And the cape of 
the apse pillars may very well also be raised above the 
others, and look better so. The reredos or altar screen 
should be only of the necessary height all round, so as 
to let the tops of the windows of the periapse just be 
seen from the far end of the church. The finest esamjdo 
we have of this kind of treatment, though not » 
regular five-sided apse, is at Canterbury, where the 
chancel is gradually narrowed, so that a numher of 
pillars come into view with the Lady Chapel hehind 
them. 

At Salisbury, St. Albans, Exeter, Hereford, Eomaeji 
and a few other churches, there are three or two arches 
square across behind the altar, with a short east win- 
dow over them, and over the roof of a lady chattel lowel 
than the chancel ; which then has the defect of adding 
nothing to the length of the great back bone of the 
church. Accordingly St. Albans and Winchester, which 
are actually the longest of our cathedrals, look nothiog 
lite so long as Ely or York or Lincoln. I put them in 
that order because Ely looks much the longest in the 
back, though York is really, but its apparent length is 
injured by the huge tower in the middle, which no one 
realises to be as wide as the length of an average church 
nave of 5 bays. Lincoln is about the same as Ely, 
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rithout its low Gralilee at the west. Canterbury is 
onger in the back, only it is broken, and the eastern 
piece called Becket's Crown looks severed from the 
rest. But these were all far exceeded by old St. 
Paul's, which had an unbroken length of roof of about 
200 yards. The lengths in the table at the end of the 
book are all internal ground-floor lengths. 

Tower over Font. — When there is no tower door, that 
makes a capital baptistery, or place for the font. Fonts 
are generally about the worst things built in churches 
BOW. They have a truly Victorian style of their own. 
Their various characteristics of ugliness and prettiness 
and flimsiness are beyond description, and worthy of a 
book of ' modem fonts ' to match the book of ancient 
ones, of which the variety is wonderful, and nearly all 
handsome in one way or another, from the rudest Nor- 
Baantothe most elaborate Decorated and Perpendicular. 
A flat cover spoils the look of any font, and any cover 
at all is absurd and useless. As a practical matter, the 
pipe for draining it should go into a larger pipe, to 
prevent any risk of it being choked up, and of course 
4 drain provided through the foundations of the church, 
which 16 very apt to be forgotten. I warn any one 
^nst trying white marble for a Gothic font, though 
^y dark marble will do, and in fact is the handsomest 
^terial for them. I once tried a very good red marble, 
^ St. Mary's Lichfield, but it is decidedly inferior to 
<iark. One of the finest large fonts of dark marble is 
one which I do not remember seeing in any book, at 
St. Mary's Beverley, and there is another of the same 
Dtoterial but not so good design, in the Minster of 
that venerable town, which is unique in the possession 
of two of the finest churches of the cathedral and paro- 
chial type. 

s 2 
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Bell Gables. — From towers one naturally turns to 
bell tiurrets and gables, but I have nothing particular to 
remark on turrets. One of the most striking illus- 
trations of the difiference between ' Eyes and no Eyes ' 
is the modem perversity of putting a bell gable be- 
tween a nave and a chancel lower than the nave, not 
perceiving the necessity for gradation in the succes- 
sive heights. If the nave and chancel are continuous, 
it is right enough to mark the division by a bell gable> 
as it is by a central tower : but not otherwise. They are 
generally also made too high, and look as if they were 
top heavy and would blow over. This comes partly 
from their being thin, and partly from the roof of the 
church being too steep, which necessarily makes the 
square base of the bell gable larger, and partly from the 
arch or arches for the bells being too high — much higher 
than the bells require. 

Square CSiancels. — I do not mean to recommend ap- 
sidal chancels as superior to square ones, but only as an 
occasional variety. They have one obvious inferiority 
in admitting no great east window, which is such a 
valuable adornment to a church. I am surprised that 
in no new long chancel that I know of has the reredos 
been advanced, leaving one bay behind for vestries. 
That plan however is only suitable for a chancel of at 
least foiu: bays, and a long church, of which there are 
very few. Don caster would have been immensely im- 
proved by such lengthening, all its limbs being too 
short for its height, as I have said before in speaking of 
proportions. There are a few fine churches with vestries 
behind the reredos, such as Wakefield and Lavenham, 
but they are only low appendages hardly visible out- 
side, and not at all inside, and with the inconvenience 
oi being entered through the space within the altar 
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Tails. I am sorry however that I cannot commend the 

way in which it has been lately done at St. Mary's 

Beverley, a church which it is distressing to see in any 

iray spoilt by modern whimsicalities, after so much 

restoration done so well. 

Few church builders seem to appreciate the value 
of a wide chancel, both for convenience of the choir 
and architectural effect. It seems to be thought 
orthodox to make it narrower than the nave, though it 
is orthodoxy of quite modem invention. It is not so 
in a single cathedral or monastic church, nor in any of 
the great college chapels, such as King's, though it is 
289' long, or Trinity (200'), Magdalene (Oxford), St. 
George's Windsor (225^), Eton College, multitudes of 
old parish churches, and indeed all the cross ones, 
whether with central towers or without, like St. Mary 
fiedcliffe and every cathedral with a second transept ; 
beyond which the choir is never diminished in either 
height or width. And in many, where the chancel is 
narrower than the nave, it is only just enough to mark 
the difference externally ; for which however there is no 
necessity, except that when each part is of good size it 
gives an appearance of greater length, generally. With 
an apse it is peculiarly unnecessary, for two reasons : 
first the apsidal roof alone makes a sufficient variety 
in the outline; and secondly, as that shortens the 
hack bone of the roof by half its width, it makes the 
straight part of the chancel roof look very short indeed^ 
nnless it is longer than the ordinary proportion. And 
when you have really great length, you may almost 
treat it as you like ; .but that is very seldom now. 

Any one who wishes to see how easy it is to 
mark an external division of the nave and chancel 
without sensibly diminishing the width majf see it ^t 
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St. Mary's Lichfield. We were hampered with fee 
difficulties of a strictly confined space in re-buildiDg 
the church. Although, as 1 said at p. 3, the design of 
that church (except the tower which had been rebuilt 
before) was subBtanlially mine, the old church, of the 
Renaissance style, was a simple parallelogram, and the 
problem was to make a Gothic one of fair proportions 
on the old foundations of the walls and pillars, not 
showing the inevitable uhnrtness of the chancel too con- 
spicuoufly. (I hope nobody will give me credit for 
the pulpit and some other internal phenomena which it 
exhibits.) Notwithstanding all these facts nobody seems 
able to build a little bit of a chapel for 200 people 
now without sticking on a still smaller bit at the east, 
more like a pantry than a chancel; and some really 
decent larger ones are spoilt in the same way, I say 
of this, as I did of the system of cutting up into little 
bits in general {p. 9), that instead of giving an appear- 
ance of increased size in stone, whatever it may do on 
paper, it is a mistake of the very worst kind, an 
attempt at imposture which invariably fails ; for after 
the first minute the eye recognises nothing; but the 
universal littleness, and regards the whole building as a 
kind of baby house. 

Vaulting. — I have little to say on this subject, as 
it is fully treated of in Mr. Garbett's ' Rudimentary 
Treatise 00 Design,' and Mr. Fergusson's ' Handbook.' 
But I have to protest against that abomination of the 
vigorous style men, showing rough stone work in vaults 
instead of plaistering it, as was always done in the 
days of real Gothic architecture. And there is another 
quite as bad, which the groat professor of ' conservative 
restoration,' Mr. Street, has thought fit and been allowed 
to introduce into the south transept of York Minster, 
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Ik substituting mere boards, visible as such, insteJ 
|e antient plaister ; indeed he has done both. 
Be middle and the other in the aisles. Nobody ought 
fcsubscribe another shilling to a restoration carried oo 
litbat way. Besides the other objections to such a 
pange, he does not see — or care— that it has the effect 
of making the vault look much lower. I had some 
difficulty in convincing some visitors lately that that 
transept is really as high as the other. Mere geometri- 
cal details about vaulting would be interesting to few 
readers, and so I do not give them. 

I contributed a little to some papers on it at the 
8.I.B.A. in 1874-5, chiefly for the purpose of correct- 
ing the common fallacy of treating Gothic vaulting as 
if it all depended on the ribs, and as if the tilling up 
or panelling did nothing ; whereas it does a great deal, 
and indeed is essential to the stability. I also defended 
'fan tracery,' which it has been the fashion of late to 
f denounce as base and mireal, whereas it was one of the 
few real originalities of the Perpendicular style : not 
■*ljen it runs into the unmechanical monstrosities of 
4eavy pendants from the ' springers,' like those in 
Benry VII.'s chapel at Westminster (see nest page), but 
in its genuine and perfect form at King's Chapel, which 
is the widest vault in the kingdom, and the Lady 
Chapel at Peterborough, behind the round apse, and 
some others. That kind of vaulting is as genuine 
mechanical constraction as the plainest Norman, or 
the most elaborate Decorated with any number of 
diagonal ribs filled in with plain atones. But if people 
start with an erroneous theory, which is entirely wrong 
mathematically, that vaulting means ribs, and then 
find a class of vaulting in which the ribs are manifestly 
subordinate ornamental appendages to the general 
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a clever and orthodox and ' vigorous ' thing; to denounce 
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such vaulting as a ' sham ;' whereas it happens to be 
rather more real than the other, and the ribs an 
appropriate ornamentation following the lines of pres- 
sure, and displaying them more clearly than any other 
kind of vaulting. Still all the kinds are good in their 
way, though I should rather call this the most perfect 
than the least. 

It is worth notice that the vaulting over naves (in 
which I include all main roofs constructionally) hardly 
ever rises above the top of the walls ; so that the beams of 
the wooden roof above can lie over it without touching. 
Consequently vaulting must be lower than an open 
wood roof by as much as the width of the building if 
the roof is equilateral. The pits (called pockets) in 
the spandrils over it were not filled up, but merely 
plaistered, except on the aisles, where the pockets are 
filled up with concrete to make a floor for the triforium : 
which is the space between the stone vault and the 
wooden roof. The value of vaulting with a wooden 
roof over it as a protection against fire has been 
exaggerated, though of course it is something. The 
damage to Canterbury cathedral would have been far 
more serious when the roof was set on fire in the usual 
way by plumbers in 1873 if it had been an open 
roof falling down into the choir. Lincoln Minster was 
saved from a fire, when the great tower roof was 
ignited by lightning, by a tank for rain water which 
had luckily been put up there not long before. No 
fire engines will send water to such a height. I had 
a tank put in the tower of Doncaster church when it was 
rebuilt in 1858. 

Eoofs. — I have already treated of the various roof 
pitches at p. 179 without any special reference to 
churches. It is impossible to discuss the various 
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internal forms of open roofs without drawings. The 
handsome volume of them by Mr. Brandon is well 
known. I have one remark to make about a very common 
form of roof — or rather a feature conamon to several 
kinds, v\z><i that the shortest upright rafters from the 
inside of the wall, which meet the longer ones from 
the outside, should not be upright ; for if they are they 
always appear to lean outwards, just as the upright 
part of a ' stilted ' arch does. They should lean a little 
inwards if they are meant to look upright. 

A very good and strong form of roof over thick walls 
is six-sided (see fig. i6), though it is not a semidodeca- 
gon ; for the topmost angle A, should be sharper than 
the others, or the internal contour of the roof higher than 
half its width ; but all the sides of the hexagon (not 
using that word mathematically) are equal. To a certain 

^ extent the form is arbitrary ; 

y,\ for the point A may be, 

yCLX within certain limits, any- 

>^^\^^ where. But if you wish the 

/ / i '\ \ angles at E and F also to be 

A / \ \^ \ equal, the place of A is not 

/// i \\\ arbitrary, but is fixed by 

»Wb '•- ^^tf^ drawing lines B A and D A 

™ ^ parallel to ha and da. You 

^'^- '^- may then find E and F by 

trial with a pair of compasses, making AE, EF, FB, 
equal, though of course that is not the mathematical way 
of doing it, but the formula for it is not so easy as to 
be worth considering as a practical way of doing it. 

Eoofs of that kind — or of any kind — do not look well 
unless the rafters are thicker than they actually need 
be ; and it is singular that they look better not laid 
the strongest way ; i.e. ^' x ^" beams should not be set 
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edgeways but broadside downwards, with not more than 

a. foot between them, in a roof over a nave (say) 24^ wide 

wid about 32"^ high. You may see that they were so 

laid flatways in old roofs, at Howden and elsewhere. 

Architecture is not engineering, and should not look as 

if pains were taken to economise materials and strength, 

but prodigal about them. 

It is a great mistake to varnish deal roofs besides 
staining them oak colour, as indeed it is to varnish 
seats or any other woodwork in churches. Builders are 
sometimes negligent in not making the junction of 
the roof with the walls air-tight (which they call 
beam-filling) : and architects and clerks of the works 
do not find it out, and so the first cold weather 
chills the church beyond the power of any stoves to 
warm it, and people go on for a long time without 
finding out the reason, and then have to pay somebody 
else to do what three persons have been already paid for 
doing and seeing that it is done. It is common to 
finish off the walls at the top with only small stones, 
whereas they ought to be the largest, in order to hold 
the wall together, with the aid of the roof, and to 
protect it from decay. At St. James's Doncaster I 
remember specifying that the walls should finish with 
* course of large through stones, and the importance 
cf it has been brought to my notice by the alarming 
state of the nave walls of St. Albans lately. Small 
stones, depending only on mortar and with no great 
weight upon them, have no real tenacity, and get loose 
altogether when any damp reaches them, as it always 
does in time. The top courses should be set in cement. 
Clearstory. — Some persons who denounce Gothic 
architecture are not aware that the division of a long 
and wide space into a nave and aisles, mtJx ^ ^Wrj fe^ 
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windows rising clear above the aisle roofs is the best 

mode of lighting and the cheapest mode of building 

over such a space. (How the absurdity of spelling the 

word clearstory arose I cannot think, unless it began in 

the days when people spelt anyhow,"^ and has been kept 

up under a sort of notion that it looked clerical or 

ecclesiastical ; ladies are rather fond of pronouncing it 

.accordingly clerrestory.) Mr. Fergusson thinks that 

Greek temples were lighted by an analogous contrivance 

of something like dormer windows sunk in the roof. 

Yet some architects after building a clearstory seem 

afraid of putting it to its proper use of lighting the 

church, inserting only a few little holes, and sometimes 

putting painted glass even into them; which never 

ought to be in any clearstory, except perhaps those 

very large ones as full of windows as possible which 

were built for that purpose in Perpendicular times. 

They began doing it at Lincoln some years ago and 

were obliged to stop. Where a clearstory is carried 

round an apse the eastern group of windows may be 

painted. 

For the sake of light also it is necessary to leave 
the west window unpainted if the aisle windows have 
painted glass, as the light then comes from behind the 
congregation. But somehow no clergyman seems cap- 
able of refusing an offer of a painted window, however 
injurious to the church, or even if as bad as the north 
transept window of Doncaster, which would have been 
a disgrace to a large church in the days when painted 

* In some old Scotch statutes I have seen abominable spelt ah- 
hominable — or far from man. No doubt the speler thought he was doing 
a very learned thing, forgetting all about absit omen. Some auctioneers 
and surveyors in like manner think it looks learned to spell the site 
of a house * scite,' whereby they only show themselves insdtu 
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glass was at its worst.* Semiopaque windows also are 
a decided mistake, at least in churches, being too dark 
for lighting properly, and entirely wanting the intrinsic 
brilliancy of good coloured glass. Although you may 
be able to condemn absolutely the design of a window 
on paper, or to approve it so far, no paper picture can 
prove that it will be a good one, as far more depends 
on the execution and the character of the glass than 
on the drawing, or what is called the ' subject ' of the 
window. 

Short transepts. — I have already said in chapter ii. 
that deficiency of length is one of the commonest faults 
of our modern churches, though any architect with eyes 
that can see must know that length was a distinguish- 
ing feature of old English large churches over foreign 
ones, which rather expatiate in height. And that 
difference is still more striking in our transepts. As to 
the old ones, a glance at the table of dimensions at 
the end of the book will show you the kind of scale 
on which they were built ; but it is not so much a 
question of proportion to the nave or to the whole 
length of the church, as of securing a length which 
looked considerable independently. For instance St. 
Albans with the longest of our naves has a transept 
shorter than Salisbury, and Winchester the next longest 
has a transept practically the same as Salisbmy. Yet 
nobody will say that the Salisbury one looks too long 
or the others too short. The only British cathedral that 
I remember with a transept strikingly too short is 
Glasgow. Generally each transept, north and south of 
the tower, was 3 or 4 bays long in cathedrals and 2 or 3 

* I recognise the desigif as one which I succeeded in 1861 in keep- 
ing out of the east window in favour of a fine one by Hardman. The 
maker has been kind enough to convince everybody that I w&& xv^o^. 
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in large parish chiircheB : always distinctly longt 
the width of the tower. Compare with these sucb 
as the new St. John's Chiipel with a tower of alnust 
cathedral size and a pair of transepts like overgromi 
porches, stuck to it, which would be far better 
altogether; or Ossett near Wakefield, with the ge 
dimensions of a large and fine church spoilt by a transept 
only 75' long and a nave much higher than the tran- 
septs and chancel, and innumerable modern ehurebes 
not worth naming, and you will see that the art of 
effective transept building is lost ; besides the generally 
bare and starved look for which the ends of modem 
transepts are remarkable. 

Then there is that peculiar modern abomination, the 
double-barrelled transept, which Mr. Street actnallj 
wanted to add to Eecleshall church, which has a west 
tower and no transepts, as a specimen of what he 
called ' conser\-ative restoration,' and you may see 
them in various new churches. Some men think that 
they have built a transept when they have stuc^ * 
gable facing north and south on the last bay of an aislfli 
and that they have improved the aisle thereby. OtheW 
go still farther and stick a gable over every aisl^ 
window, like a whole brood of young transepts. It 1* 
true that there are a few foreign aisles built in tli»* 
way, but they are on a very different scale from theS^ 
new ones here. Besides the fussiness and want 0* 
repose of such building it increases the cost, and make^ 
a niimber of gutters or valleys in the roof to get out 
of order, just as the promiscuous roofs in modem 
Gothic houses do. What I said about the modem mis- 
take of nave and chancel of a cross church of different 
heights applies equally to transepts. The four limbs 
of old cross churches were always intended to be of 
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equal height, whether round a central tower or without 

it, as at Eedcliflfe church and the second transept 

of the cathedrals which have two. The intention 

was occasionally frustrated by an alteration of design 

after part was built; and a few unimportant parish 

churches may have been originally built with abnormal 

transepts, but the rarity of such exceptions proves that 

the contrary was the rule, and that the exceptions were 

considered a mistake. Four unequal limbs round a 

tower look bad enough, but even they are far siurpassed 

by the clumsiness and confusion of four unequal roofs 

brought together without a tower to ' stop ' against : 

yet this kind of confusion is just what modem 

architects and their abettors think extremely Gothic. 

The more inequalities they can get, vertical and 

horizontal, the more vigorously Gothic they flatter 

themselves they are. 

Windows are such an important part of architecture, 
that I almost fear to touch upon them, lest I should 
either say what will seem absurdly little, or else be led 
into too much detail. But I shall keep to the plan of 
only noticing what appears to need special notice. One 
must deal with them according to the styles. Norman 
is at last rightly disused except in restoration, and I 
have nothing to say about it, except to remark on 
every occasion that fine and even very regular work, 
such as masons delight in, so far as they do in anything, 
is utterly fatal to it ; and the natural rudeness of the 
original Norman work is now unattainable. It was 
then the work of men doing perhaps as well as they 
could, and always thinking more of the general design 
than the execution ; and that you cannot have now. 

There is, or was till lately, a notion that Early 
English was a very plain style, and that any €ivi"5» ysi ^ 
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wall with very pointed heads, would make good E E 
windows. I have already corrected the mistake about 
the very pointed heads (except when there were special 
reasons for them), and the other is a great mistake too. 
Wherever E E work and even the best Decorated 
come together, the former is nearly always quite as 
elaborate and massive, and often of more elegant 
proportions. It is a style that requires very careful 
handling, as everything depends thereon ; whereas in 
the two Decorated styles the window tracery is apt to 
overpower everything, and if very good, really may com- 
pensate for serious defects of other kinds. 

Perpendicular window tracery is below notice, and 
was a mere expiring and desperate attempt at novelty 
where invention and variety were exhausted. I said 
a good deal about various patterns of Decorated 
tracery in my book on Church building, and on the 
vital importance of sufficient thickness and depth both 
of mullions and tracery, and shall not repeat it here. 
I will only add one caution, not given there. Eemem- 
ber that any new pattern that you can invent, will be 
an old one as soon as it is up, and will be criticised as 
to its beauty only, and not as to the question whether it 
occurs anywhere else. In windows of few lights there 
are very few possible patterns that are fit to use, and 
therefore if you determine to have new ones, they will 
necessarily be bad; such for instance as bringing a 
tracery circle as wide as the whole of a two-light 
window far down below the spring of the arch ; and 
other vagaries of that kind. The spring of the tracery 
arches, or the small heads of the 'lights' may be, and 
is, better a little below the spring of the great arch, 
but so little that it is hardly visible, and only just 
enough to make the general filling with tracery occupy 
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the whole of the great window arch ; otherwise it looks 
somehow starved. For the same reason, large and tall 
-windows are better with arches somewhat higher than 
equilateral, as most of the great old ones were, but not 
all. Indeed, any arches which stand high, i.e. on high 
pillars, are generally better for having a high pitch, 
and especially the arches of a great tower, as they 
look, and are, stronger for it also. The arches of the 
nave of Westminster Abbey, which is much the 
highest of our naves for its width, and as high as York 
absolutely, have also the highest pitch of any. On the 
other hand, those of Lincoln are too low, and spoil that 
externally perfect cathedral inside sadly. The pitch of 
an arch is always taken from the inside, as being the 
part which strikes the eye most ; and I need hardly say 
that the deeper the mouldings are, the lower the pitch 
becomes of the outer mouldings or extrados of the arch 
compared with the intrados or soffit. The pitch of an 
arch is not measured by its curvature, but by the sharp- 
ness of the angle at the apex. The intrados is neces- 
sarily more curved than the extrados, though the pitch 
is necessarily higher if the mouldings are parallel or 
concentric, as usual in all English Gothic. 

Window tracery. — There is one piece of very 
common if not universal slovenliness in architects' 
offices, against which I think it right to warn church- 
builders. They will not take the trouble to design 
any patterns for the glazing in the tracery to suit the 
quatrefoils, trefoils, and other figures of the stonework, 
but actually let them be glazed right through with the 
common diamonds, which of course do not fit the tracery. 
At Doncaster, where there were at first no painted 
windows, an enthusiastic clerk of the works (since dead) 
designed all those patterns himself^ but the executioxv 

T 
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of them had to be paid tor as an extra ; and he did tbe 
same for St, James'a church Doncaster, whore most of 
them still are. Nobody who has not seen it would 
gueea what a difference it makes in the eflect. Some of 
those in the great east windows of tliose two churches 
were so good that I was sorry to lose them even for the 
painted glass. It is a pity that architects will not 
attend to simple and obvious things of this kiiil 
instead of looking out for every opportunity to stick 
on or paint ornaments, and stick in little bits of 
marble like raisins on a pudding, and cut short ehafts 
in two for pretended rings to hold them; not thst 
many of them know that that was the meaninj; ot 
origin of such rings, any more than they know tlia 
true meaning of cornices, but consider them mere 
ornaments for the corners of cielings ; and their odIj 
notion of an architrave is a board round a dfwrffsy 
with some sprawling ogee mouldings laid on it; and 
they nail large beads round panels projecting above 
the ' styles ' of the door, which could by no possJbiUty 
have been the real construction, though ordinary speo- 
tators don't know that; and then they go and prtt* 
against plaister and oak painting for being shams. 

Window bars. — ^Some architects will put the iron 
window bars, to which the glass is tied, outside instW 
of inside, fancying they look better. That is a matt« 
of taste ; hut it is a matter of fact that in that case the 
wind is always tending to tear away the fastenings of 
the glass ; and further, that the bars outside are oertaio 
to get rusty, for they have no chance of getting painted 
after the first time. I have seen them rusted quite 
away at their insertion in the stone, or rather leadl 
which rusts iron by galvanic action besides the ordinary 
tendency to rust. I always insist on their being inside. 
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They do no harm crossing the diamonds visibly, and it 
is a great mistake to try and hide them by putting them 
oblique to coincide with the lead framing, or to make 
them very thin ; or to take any particular pains about 
the distances being equal ; or to put a narrow border 
of small panes round the diamonds ; or to substitute 
large sheets for them, which spoil the eflfect of the best 
Gothic church windows ; while diamonds look equally 
absurd in common square windows in good houses. No 
shape or size looks so well for the diamonds of church 
Endows as the usual old one of 4'' x 5^', which fits 
any width of an even number of inches between the 
muUions. A strong copper bar at least 2^^ x ^^' should 
be built in across the full width of a very large window 
at the top of all the upright lights. An iron one is 
sure to rust and split the mullions. 

TentHation of churches is nearly always done by 
some kind of swinging frame in the windows, which are 
iiearly all wrongly made. Nothing seems able to con- 
vince architects and builders of that very elementary 
piece of mechanics mentioned at p. 205 as to the 
necessity for putting the pivots of a swinging window 
fiame not only above the centre of gravity but within 
the middle plane of the frame, so that they will shut 
themselves and the wind will not open them, as the 
pressure and the weight of the lower part will prevail 
over the upper ; and they should fit easily in two other 
angle-iron frames, of course facing diflferent ways for 
the upper and the lower half; and should be in the 
clearstory windows where there are any, and if not, as 
high as conveniently can be. They look better occu- 
pying the whole width of one light, and they should be 
taller than their width. If it is found necessarv* wire 
netting may be added to keep out birds, but it has not 

t2 
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been found so in the Doncaster chinches, where these 
ventilators are both large and numerous, nor in Lincoin'i 
Inn chapel. Weights are often added to the bottom 
outride to make them shut, the makers having nevffl 
reflected that if the pivots were in the proper place no 
weights would be needed. The things called 'hopper 
ventilators' are frightful, and admit of no modification 
that I know of that will make them tolerable ; and the? 
admit very little air for their size besides, compared 
with a swinging frame. I have seen an apostle's head 
made to drop down by pulling a string for the purpose 
of ventilation ; but swinging ventilators keep out rain 
better than sashes, which have to be left open fre- 
quently without attendance in ehiu'ches. 

Lonyrei, popularly called lufl^er boards, cannot bfl 
dispensed with in bell-chamber windows, or the tourer 
will be sometimes flooded with rain. Thick rough glaS 
is the best materia) for them, as it does not darken tie 
room as wood, stone, or slate ones do. The largs 
projecting louvres which some architects affect are veij 
ugly, and were used in no old English churches, thon^ 
they were abroad. They should barely overlap, or they 
confine the sound of the bells, as any louvres imfortu- 
nately do to some extent. All the bell-chamher 
windows and any openings in a spire should have mre 
netting fixed round them in the most permanent WJ 
possible. And with the usual preference of wrong W 
right, the people who put up such things, and wif* 
caging over painted windows, will make them with the 
thick wires tied together by very thin, which soon rust' 
away and then the whole fabric perishes. The proper 
kind to use is wire of 17 or iS (iron) gauge woven hy 
machinery in square half-inch meahes, which will ha"? 
together and keep out birds even if it gets damaged t" 
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k moderate extent. The quantity of sticks and dirt 
^hich birds accumulate in towers would astonish those 
8?ho have not seen it. It was through them that the 
aecond, or clockmaker's fire in York Minster happened 
in 1840; and they tend to rot the floors and beams by 
damp, when the rain and snow come in as they gene- 
rally do. 

At the same time there is no doubt that any louvres 
confine the sound of bells, and single bells not hung for 
ringing may very well be quite open either on the top 
of the tower or in an open bellcote or bellgable. At 
the Westminster clock tower the bell-chamber is paved 
80 as to throw off the rain into gutters outside, and 
there are no louvres ; but those bells do not swing, and 
the frame is iron. Louvres cannot properly be dis- 
pensed with in church towers with all the apparatus for 
bell ringing. In some old towers there are large round 
holes in the walls above the windows, obviously for 
letting out the sound. 

The best kind of glass for church windows is that to 
which the name of cathedral glass has been given, and 
it is also called Hartley's rough glass. It is about ^ in. 
thick, or 23 oz. to the foot, and irregularly rough, not 
the ribbed or corduroy glass which is used in house 
windows intended to let in light but to prevent looking 
through. I mention this expressly, because through the 
stupidity of a contractor and the carelessness of an 
architect I once had this latter kind substituted for the 
former in a church. But if there are any particular 
windows in a clearstory through which the sun will come 
into the preacher's eyes, the ribbed glass is better for 
those windows than ' cathedral glass,' as it dissipates the 
light more. 

Aoonstios of churches. — I wish I could tliio^ \:si<^x<b 
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light than I can upon this subject. It is a lamentable 
fact that nearly all old chiu:ches are easy to hear in, 
including many very large ones, and most new ones 
hard, though there are exceptions both ways. All 
sorts of arbitrary or imaginary rules have been pre- 
tended to be discovered and laid down in books as if 
they were deduced from experience. But that is the 
modern way of making theories, i.e. to make a guess 
from one or two instances — or none, and then to invent 
something looking like a plausible reason for them, and 
then set to work to deduce conclusions from it as if it 
were an axiom. I have never read or heard a single 
rule about acoustics which I could verify by experi- 
ence, and I have been struck with the very small 
difference in construction or dimensions which some- 
times makes all the difference between a good and a 
bad result. Grenerally it seems to me that buildings 
of which the proportions look satisfactory are also good 
for sound; and I think I may say that the dispro- 
portion which produces the worst results is excessive 
height in proportion to length — which is the very 
thing that modem architects are most prone to. In 
confirmation of this view, I have known several churches 
acoustically improved by being lengthened. On the 
other hand some churches with very ample length have 
a very bad echo, such as Bath Abbey, which has ample 
length for its width, and no inordinate height, with 
fan vaulting, and has a dreadful echo, which they have 
in vain tried to destroy by stretching wires across. 
You may see in the treatise on ' Acoustics of Public 
Buildings ' in the Eudimentary Series of the publish- 
ers of this, particulars of some successful and imsuo- 
cessful large buildings ; but the author has found it as 
difficult as I have to deduce any certain conclusions 
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as to the proportions and sizes which can be relied on 
for producing good results. Lining walls with wood 
unquestionably does good, and bare floors are bad. In 
some cases coved elliptical roofs seem remarkably suc- 
cessful, as I also have observed, but not invariably. 

School rooms with bare floors are especially apt to 
be anacouatic. Churches are generally better because 
the floor is broken up with the seats. But I cannot say 
that all low churches, even with massive seats, are 
good. The Temple church is very low and yet very 
hard for preachers; and so is Lincoln's Inn chapel, 
which is no bigger than a moderately large hall and 
also rather low— but much too short for its width. The 
Temple church may be affected by the Eound beyond 
tile available church, and I have little doubt that Lin- 
coln's Inn chapel would be improved by lengthening, 
^ the library there has been. I remember two new 
churches at Bournemouth, one very high (in more 
senses than one) which was extremely bad, and the 
other low with a barrel roof, which was good. One of 
luy own churches, St. Chad's Headingley, which is as 
high as its entire width (the old cathedral proportion) 
is as easy to read in as any old church, but I cannot 
take credit for having designed it with any knowledge 
of what its acoustic condition would be. St. James's 
Doncaster is not quite so good, at least not for all voices. 
Its height and width are about the same, but the ends 
square, whereas Headingley is apsidal. St. George's 
Doncaster, which is certainly too high for its length, is 
good for music and manageable by good voices, and on 
the whole successful for such a large church, though it 
would probably have been much better if its proportions 
had not been spoilt by that foolish rage for height of 
which I have so often spoken. On the othat t^sAid^ ^>1V 
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Saints Halifax, by the same architect, is extremely bad 
— not merely with an echo, which is the most common 
fault, but that utter deadness and resistance to every 
kind of voice, which I have met with in some quite 
small churches, such as Meanwood near Leeds, which is 
too narrow for its height. They are both very high for 
their length, and so is St. Saviour's Leeds, which is 
about the worst I was ever in. 

I cannot find that the existence or non-existence of 
pillars, or division into a nave and aisles, makes any 
difference, as some persons have alleged, judging hastily 
as usual from a few examples. Some large open halls 
are very good, and others very bad ; and so are some 
churches with aisles and pillars. Nor can you say 
beforehand that any one kind of roof will be either suc- 
cessful or unsuccessful ; i.e. the result does not depend 
upon the shape of roof. Some vaulted buildings are 
good, and others bad, as the naves of Westminster 
Abbey and York Minster, I have no doubt from their 
great height. The choirs of both are better, perhaps 
from the screens and enclosures. Whitehall chapel 
used to be the worst preaching place of its size I was 
ever in: a simple parallelogrammic room with a flat 
cieling. It has been improved by hanging curtains all 
round the upper part of the walls; which however would 
be impracticable in a Gothic church, or at least would 
completely spoil the architectural effect of the clear- 
story, and probably darken it too much. Most, if not all, 
the polygonal chapter-houses have such an echo that you 
can hardly hear anybody speak in them. 

I cannot say that I have found wires stretched 
across churches which are afflicted with an echo produce 
such improvement anywhere as it was stated in news- 
papers that they did. Some are better when the 
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congregation is in, and some worse. I have heard that 
some have been improved by giving more ventilation ; 
but I have no trustworthy information about it. It is 
certain that the ancients had devices for improving 
the acoustics of large buildings, besides their better 
knowledge of the requisite proportions, which we ha^ve 
lost altogether: for in the days of the vast ancient 
theatres, such as the Coliseum at Eome, ten times as 
many people could see and hear as in any modern 
church ; and they had a peculiar contrivance of hori- 
zontal pots along the seats, which are understood to have 
augmented the sound in the same way as a short and 
wide tube presented to a hemispherical bell when struck 
augments its sound.* 

Pulpits naturally follow the subject of acoustics. 
And first, their position for effectiveness, if there is 
any doubt about it, should be tried by drawing lines 
from the pulpit to include all the pillars, and observing 
how much space is hidden by them. The proper height 
for it in any large church is best determined by trial, as 
we did at Doncaster, and found that the pulpit floor 
5 ft. above the floor of the church was the best height ; 
but that is higher than is requisite in smaller churches. 
Tlie best direction for the preacher to face must also 
be found by trial. There, and in some other churches, 
even very small ones, the preacher is best heard facing 
S.W. or N.W. (acording as the pulpit is on the 
north or south side) rather than straight down the 
church or wegt. Sounding boards are entirely exploded, 
most of the old ones removed, and no new ones built 
except that in St. Paul's Cathedral, under the Dome. 

*■ I showed this experiment in a lecture on bells at the E.I.B.A., in 
1S55, ^^ ^^7 ^ ^^"^ i^ t^®^ Transactions. 
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Theoretically it would seem they ought to help the 
voice, but practically it seems they never do, except 
in that one case, where it really seems to be useful. It 
was made of hyperbolic (not parabolic) shape by an 
architect of unusual mathematical knowledge. I do 
not mean Wren, who was a professor of mathematics 
before he was an architect, but Mr. Penrose. 

The architecture of pulpits seems to be very little 
understood now-a-days. Monstrous sums are some- 
times spent in building them of the most ostentatious 
ugliness. The stubs' of the 17th and i8th centuries 
were nearly always fine specimens of woodwork at least, 
such as you could not get made now for any money ; 
and though certainly very unhomogeneous in style with 
Gothic churches, they were not at all more so than the 
marble boxes of no style ever known upon earth, which 
we see now where the architect has meant to produce 
something very grand indeed; or those stone tubs to 
which Sydney Smith gave the name of parson-coolers, 
designed as the plain and neat article in pulpits when 
economy is demanded. 

A pulpit does not indeed admit of much variety in 
the principle of its design. The fundamental idea of a 
Grothic one must be an arcade of small arches carrying a 
wide rail or desk, and supported either on a large base 
or platform, or else (the exact opposite) by a smaller stem 
or short pillar or cluster of pillars. Or there is one other 
form, viz. a large bracket or corbel from the wall or 
great pillar against which the pulpit stands, of which 
the most famous specimen is at Trinity chiu:ch 
Coventry. The arcade may be either close or open ; 
but the latter generally looks the best, because it shows 
more depth, especially when lined, as it always should 
be, with red cloth, hanging all round inside from a 
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^loth' cover on the top or desk: by which I do not 
^ean that little sermon-holder studk upon a prop which 
Architects delight in, but a real wide desk or slope 
^^Unning all round at the proper height for a tall man, 
^•^. about 3^', leaving short men, who are not short- 
sighted too, to stand upon a stool. I am surprised that 
Nobody discovered before we made the new pulpit for 
I)oncaster church how much better the effect is of 
that wide desk running all round than of those little 
elevations of either brass or marble just wide enough 
to hold — and to display the sermon. 

That plan has another advantage too. When the 
'^hole enclosure or preaching gallery, as we may call it, 
is about 3^'' high it is easier to get a handsome set of 
arches than when it is as low as usual. The few extra 
inches of height, though little in themselves, make all 
"the difference between the shafts looking dumpy, and so 
giving an air of smallness to the whole fabric, and their 
looking a sufficient height. It may save trouble to 
mention that the best way of treating such a pulpit 
internally is to put a number of brass-headed nails 
about of' apart, all round the top of the desk near the 
outside, to serve as buttons for a thickly lined cloth 
covering all the desk ; for which the pattern should be 
cut out in paper on the spot, if you mean it to fit ; and 
then hang the curtain quite flat and smooth from the 
inner edge of that. Anyone who will take the trouble 
to look at the pulpits of St. George's Doncaster, St. 
Paul's Burton, or St. Chad's Headingley, and com- 
pare them with the far more pretentious marble fabrics, 
solid or open, of modern architects will be able to 
judge better than from any further description which 
kind is the best both for convenience and appearance. 
There are so few old Gothic pulpits in England of 
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any importance beyond the very small number given 
the ' Glossary of Architecture ' and some other 
hooks, that oiir architects have been thrown more upon 
their own resources thau for most other subjects of 
design, and I cannot say their success has been remaik- 
e. Candlesticks for pulpits with moderately sloping 
tops, such as these I have described, are best made 
with large weighted wooden bases out to the same 
slope, which enables them to stand upright anywhere 
along the top. 

Reading desks might be disposed of, so far as anti- 
quity is concerned, in a chapter like the famous one on 
snakes ia Ireland, consisting of the word ' None ;' for 
no old ones survive, as far as I know. In cathedrals, 
as everybody knows, the desk is never more than a 
slight elevation in fi'ont of one of the stalls. In parish 
churches now-a-days not one clergyman in a dozen is 
content to read the prayers facing the congregation as 
they all did in parish churches from a long time back 
until lately ; and most desks are made facing either 
north or south, and I have nothing more to say about 
them, except a small piece of purely practical advice 
not impinging on any theological views ; and that 
is, both in pulpits and reading desks, and also at the 
communion table, to have the kneeling stools open 
underneath, so that your feet can go under them when 
standing. Architects and ladies are fond of getting up 
large kneeling boxes covered with decorated cushions. 
The cushions and the decoration may be right enough, 
but I have seen and heard clergymen, and even bishops, 
kicking about the boxes in the vain atte:nptto find rest 
for their fiiet when they rise from kneeling to standing, 
especially in small pulpits. 

Another practical matter is that desks and lecterns 
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are often put so low above the floor, that people 
sitting a good way oflF can hardly see the reader over the 
heads of those in front of them, and I have found 
clergymen complain of architects for designing these 
articles to suit the look of the church when it is empty, 
forgetting that the people's heads will be considerably 
above the seat backs. As I have said so much of the 
pulpit of Doncaster church I think it prudent to add 
that the reading desk is no child of mine, except in its 
position and its size : on the contrary, I tliought it so 
bad that I managed to stop there being any pulpit, 
which was designed in the same style, and we lived on 
a borrowed wooden tub for some years, until at last the 
architect accepted my general design of the present one, 
which I also gave, in order to keep out a worse offered 
by another person. 

Lecterns are now of more use and much more 
largely used than formerly, as it has become more the 
custom for either a second clergyman or a layman 
to read the Lessons, and few reading desks are large 
enough to contain two persons comfortably. Both they 
and pulpits are always much smaller inside than they 
look outside. The lecterns . themselves are generally 
very poor and flimsy things, besides being too low, 
as I observed just now. As brass eagles have returned 
into fashion, it is worth while to mention that 99 out 
of 100 of those birds stand too upright, and exalt their 
beaks so as just to come before the reader's face. Gro 
and look at Wren's eagle in St. Paul's, and you will see 
how he attended to this, as he did to every detail, 
keeping his eagle's back at a low inclination, and his 
beak low besides. As I have often read the Lessons 
from a variety of lecterns and reading desks, I must 
confess to the weakness of liking some kind of tail 



I 286 Lcderns and Lesson reading. 

wherever tliere are several Bteps. The want of it is 
BometimeB dangeroua to old men ; and indeed any man 
may fall from treadinjj on his surplice,* or in stepping 
down backwards. 

Altar Stepi or Footpace. — This absurd name is ap- 
plied by high church architecta to a step surrounding 
the communion table on three aides, and the step is as 
absurd as the name, and more inconvenient. I am 
quite aware that that is a matter of indifference to 
those who fancy that they are thereby evading or defying 
the law and making the Table as much as possible 
into an Altar, and that they are altogether beyond 

* A clorgjinsn at the Chari;h Congress 1S75 said that he mode a 
point of doing nothing in the scTTice which he could gat a lajiuan lo do 
for bim, and either said or implied that lajmen read for Lim not onlj 
the Iieasons (wbich is common) and the Fsalms (which Itre equally 
lawful for a layman to read, and I have fiomacimas done it), but the 
Lilanj niid some other prajers. That, 1 have no doubt, is uncSirKniical 
and unlawful, although by some Cathedral statntos a ' lay Vicar ' some- 
times reads or chants the Litan; jointly with a ' priest Vicar '; bat that 
is a difierent thin);. I may add that a Lord Chancellor, who has often 
fiat on eccleEiasticfil casos in the Privy Council, told me that that wfts 
his opinion also. The old idea, and probably the correct one, was and 
is, that all persons who take a part in the aonnce distinct from the 
geneml oougragation, ought to wear surplicas, as tha undergradaate 
readers of the Lesaons in college chapels and the choristers in cBthodrals 
always do. Indeed in loms of the colUgea oil the members wear sur- 
plices on Sundays and holy days, and in others all the 'scholars' or 
members of the fanndation. It is quite dear that the visible clerical 
diatinction is not the surplice, but perhaps the black atole, or scarf, or 
■ decent tippet ' of the canons, whaterer may hare been its origin : so at 
least it is held by some pennons learned in such mattai's. The days of 
female singers in smart bonnets are happily gone with the gnllerici in 
which they displayed themselvi-B. and the surplice is the old ministBring 
nntfocm : 'whereby I mean the long white linen surplice with equally 
loug sleeves, of old pictures and brasses ; not that modaru copy of " " 
Squeers's jacket in an inferior half-cotton fabric, over a long dark 
coat, with a row of ctoM rivets up the front like a boQer, whidl 
ritualists bare adopted, with equal regnril for antiquity and beaulj.; 
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the reach of argument. But for more rational people 
I remark that whenever one more step is really 
required than can be conveniently got outside the rails, 
it is much better carried right across the front of the 
table than returned round the ends, besides looking 
larger and therefore better. A step just behind where 
you are standing is always dangerous in case you for- 
get it, and at any rate troublesome, and there is no 
conceivable advantage in it. In fact everybody knows 
very well that they are only built as favouring the 
illegal altar theory. But I warn church builders or 
restorers that if they mean not to have them they 
must take care not to make their architect their 
master, as I said in the first chapter. I have known an 
architect persist in doing it, even in a narrow apse, 
leaving therefore a little wedge-shaped hole for the 
clergyman to drop into, in spite of his objecting to it. 
The Vicar of Doncaster and I had some difficulty in 
making Minton's men understand that the orders of 
the Conmiittee were to be obeyed in re-building that 
church, and that they were not to lay their tiles for a 
step. The clerk of the works told me afterwards that 
even he could hardly persuade them to believe it. At 
Bath Abbey and some other large churches the long step 
carried right across the large space within the rails looks 
very handsome, and more elevation is required in a very 
long church or chancel than in a short one. 

Another modem ritualistic folly is that of making 
the communion table look like a large box with a lid 
to it, by the construction of *the altar-cloth' fitting 
tight and square all round it, with a fringe or border 
5 or 6 inches below the top of the table, just where 
the lid of a box of that size would be. I do not suppose 
that the object is to make it look like a box, but that 
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i the effect of the architects' and ladiea' estaLlii 
modern altar-cloth, a ehape which no genuine Uble- 
cloth in the world ever had. Some tahlea are actually 
made as boxes, as you may see on week-daya when their 
garments are tucked up, obviously in order that tbey 
may be as unlike tables as they can within the letter 
of the law. By way of unconscious rebuke to this 
absurdity one sometimes sees over them a copy of some 
famous picture, or a carving, of the original institution 
of the Lord's Supper at an ordinary table covered with 
a common table-cloth, with the comers hanging down 
latiirally, which looks much better. 

The most convenient height for the Table la 3 feet, 
and it need never be more than that width, and in 
small churches may be less. The length may he any- 
thing from 5 to 10 feet, according to the width of the 
chancel. We may say it should be nearer to a third than 
anything else, except in chancels of unusual width, for 
which that would be too much. Nothing requires more 
care in making than an oak table top. If you mean it 
to stand without cracking, it must on no account 
have ends mitred in, and must be screwed to the frame 
» that it can expand and contract with the inevi- 
table variations of damp and dryness. I believe 99 
out of TOO of them are cracked at the joints of the 
boards. 

Uetal work.— Some architects have a passion for 
introducing as much brass work into churches as people 
vill allow or cannot help. Coal-smoke is utterly 
fatal to brass, especially where it is so little attended 

and cleaned as it is sure to be in churches, T 

e reason to know this both from clock-making and 
church-building. I have seen tlie thin brass woA 
a clock in a London tower completely rotted i] 
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jrears, so that it fell to pieces when dropped on a table, 

and thin tubes fell firom their own weight ; and every 

"town now is only a greater or less approximation to 

liondon in smokiness. Neither is modem brass or 

copper at all the same thing as the old metals, as I 

Iniow from other tests. All the brass screens, rails, 

* gaseliers,' gates, pulpit desks, and other things which 

our architects have been making people pay great sums 

for in the last 20 years will have perished superficially 

at least in 20 more. The gas standards of brass in 

Doncaster church are utterly spoilt already, though 

they are not yet 20 years old, and the Doncaster 

atmosphere is pure compared with many others, though 

fer from what it was before the railways came. Iron 

is infinitely better whenever metal must be used ; 

because it visibly cries out for paint, becoming too ugly 

to be tolerated when rusty ; and moreover it only rusts 

externally, and much more slowly (inside a building) 

than brass, which decays right through. I have found 

brass wire laid by for some years even in non-smoky 

places become quite brittle, though not visibly decayed ; 

and that is not the case with iron even when rusty. 

A great deal of modem ornamental metal work is 
miserably flimsy and weak, imder pretence of being 
particularly strong and ^ real ' and superior to cast metal. 
If the old builders and artists had possessed the 
scientific knowledge that we do we may be sure they 
would have produced artistic and beautiful results with 
cast metal, instead of talking nonsense about its being 
impossible ; and at any rate their wrought metal work 
was sound and stiff, and not liable to be pulled to 
pieces or twisted out of shape even by cleaning. 

Seats or pews (for I know of no constructional 
difiference between them) are generally made a f 

U 
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inche^j too low in the back. Tbey should certainly 
be less than 34 in, and are more comfortable 36. 
It is at last generally conceded that sloping backs give 
more room, but it took a long time to produce tliat 
conviction. And architects will not learn yet, noi 
many clergymen, that closing up the apace under the 
seat completely makes the pews practically 3 or 4 
inches narrower than if they are open for a few inches 
above the floor. If the hoard is put forward, as it is 
sometimes, it prevents kneeling and also leaves no 
room for hats, which must go somewhere. If they are 
entirely open, hassocks become /era; naturat or common 
property, instead of the proper number of them remain- 
ing in each pew. The best plan is to have a strong r^ 
about 4 X 2 in. running all along the back of the 
' standards ' under the seats, just enough above the floor 
to let people's toes go under it. Seats are now geneiallj 
made to slope a little upwards towards the front edge, 
which really is a valuable modern improvement, or rathei | 
revival of some of the old stalls, which were comfort- I 
able enough both in this respect and in their eloping 
hacks, though sometimes spoilt by a stupid projection 
which catches your neck, just as many modern choirs 
assume that people are convex at the back, instead of 
flat, as they at any rate ought to be. 

The best height for the front edge of seats is 17 
inches from the floor. It is a great mistake to cover 
them with thick cushions; persons who want some 
covering had better have those woollen mats which 
are made for this purpose, and for altar steps, by 
French of Bolton, and I dare say other makers of 
church furniture and surplices, &c. : hut so far as I have 
seen, his are generally the best. Kneeling boards of 
any kind are very inferior to hassocks, I have said 
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before with regard to oak in general, but it applies 
specially to church work, that the common practice of 
rubbing it with wax is fatal to its proper efifect for 
many years, i.e. until it has all worn ofif or got des- 
troyed by the air. Varnishing is worse, and is generally 
given up on oak, though still too often used on deal. 
Oiling spoils it altogether, but there is no harm in 
slight staining of deal. The chisel marks of any kind 
of carving or ornamentation should be left. Patience 
is the only finishing that oak fittings want, or stone 
either, as I said before; but the usual idea is to 
smarten up everything for the consecration and the 
newspapers, and to care nothing for what may happen 
afterwards. See also what is said at p. 94, about the 
bevels or chamfers of seat ends. 

Somebody invented an absurd plan of prolonging 
the seats backwards into the next pew to form a ledge 
for books nominally, but really to knock your shins 
against, instead of putting a book board in the proper 
place near the top ; and it found great favour with the 
high church clergy and their architects, and was pub- 
lished as the only right plan of seat making. They 
&ncied that persons kneeling in such pews, without a 
book board for their arms to rest on, would drive those 
in front of them to kneel also ; but in time they found 
out that the efiiect is just the contrary, and that an 
obstinate sitter has much the best of it and prevents 
any one from kneeling behind him in a pew of that 
construction. 

Chnrch EestoratioiL is an architectural business 
peculiar to this age. In old times churches were 
'restored' by pulling them down and building up 
others, almost always quite different, because in the 
fixed style of the rebuilding age. That caioiot* Vjfe ^^^-t^a 
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now, for the simple reason that there is no style of the 
age, and nobody avows the intention of restoring in his 
own style. But it would be amusing if it were not lament- 
able, to contrast the architects' disavowals of that in- 
tention with their frequent practice. Here is such a 
declaration from an architect of almost the largest 
practice, in a printed letter respecting a particular 
church : ' I wish to say in a few words what I mean 
by the word Eestoration in connexion with such a 
building. I wish to confine the work, which I should 
do in it in the most vigorous manner (remember what 
I said of that phrase at p. 97), to preserving the old 
work and exhibiting it with as little alteration or addi- 
tion as possible of any features which are at all conjec- 
tural. I do not at all agree with church restorers who 
allow their work to be seen all over the face of an old 
building.' 

Nothing can be more admirable than all this, except 
the * vigorous ' nonsense ; but I am sorry to be obliged 
to add that I have seen not one restoration by the pro- 
pounder of these admirable principles in which he has 
not ' allowed liis own work to be most conspicuous all 
over the face of the building,' not certainly in adding 
any features which were at all conjectural, in the sense 
that anybody could conjecture that they were ever de- 
signed by a genuine Gothic builder of any style or 
period. And the same may be said of most of the 
architects of that school especially. Fortunately most 
of our cathedrals and great churches have fallen into 
S)ther hands. I have indeed heard and seen in news- 
papers imnecessary destructiveness attributed to our 
greatest church-restorer ; and for what I know, in 
some cases it may have been justly. But on the other 
hand I do know that some of such charges have been 
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inade in pure ignorance, and utter disregard of what 
is after all the primary consideration in buildings that 
are not kept as mere ornamental ruins. Strangers 
of the dilettanti kind, and people who would be 
writing about gigantic gooseberries if they could find 
nothing else to write about, see something that they 
think picturesque or ancient in a church, and know 
nothing of its condition or capability of standing. 
Next time they come they find it gone. Ofif goes a 
letter to a newspaper, ' The church has been restored 
by Sir. G-. Scott, and to my horror I found that such 
and such a thing of the most venerable antiquity had 
been removed to make way for' — perhaps the most 
important thing in the building ; but that is nothing 
to the antiquarian great gooseberry man. 

The truth is that all these matters are beyond the 
reach of rules, but within the reach of common sense, as 
to what should be preserved or destroyed in a restora- 
tion. I defy anybody of real experience to deny that 
practically speaking our great churches are conserva- 
tively restored, as much as possible in the spirit of their 
own builders, by the school of architects of which Sir 
Gr. Scott is the head, who do not talk about it, and 
that they are restored in the style of radical reformers 
by those who do talk the cant of conservative restora- 
tion. A church which has passed through their hands, 
has practically ceased to be a building of any known 
English Grothic style, and become a mongrel of their 
own style, if they have been allowed to have their own 
way, and it requires a pretty strong hand to prevent 
it. At the same time I never would rebuild a thing 
which is incurably decayed, as a copy of the old one, if I 
thought it bad. It has lost the value of genuine anti- 
quity by the course of nature, and it appears to me 
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mere prudery and nonsense to copy that particular thing 
rather than build something more suitable or beautiful, 
as complet*'ly in the old spirit as you can. It is no )ise 
denying that some old things were ugly. While they 
have the interest of antiquity let them keep it ; but when 
that is gone the ground is open to do the best we caE. 

Eefocing: old stone. — This is about the most destruc- 
tive and wasteful operation that can be performed 
under the name of restoration. Stoue which hag kept 
a tolerably good face for centiuies, or what is better, 
has got covered with that brown vegeta,tion which ia 
a symptfira of the surface not perishing at all, will 
sometimes be hastened to destruction by having that 
surface 'tooled off.' A few years ago some architectunJ 
idiot persuaded the Dean and Chapter of Lincoln W 
bngin it there. Luckily the alarm was raised before 
tbey had done much and the mischief was stopped. 
Even the black parts of St. Paul's are sound, and it is 
the white parts that are continually decaying. 

Worcester cathedral tower, which was reduced to 
the meanest of them all, by all the decorative work 
having been at some time cut off, I suppose to save 
repairs, and all the top, above the upper windows, 
iinished in mere brick and plaister of the meanest 
design, has been restored, chiefly at the expense of 
Lord Dudley, to one of the finest of our towers ; indeed 
none of its own kind is in my opinion, equal to it. And 
this shows how much more may be done by the judicious 
outlay of a few thousand pounds in restoring some fine 
old building than by setting an architect to work to 
spend far more in building up sonae fentastic little 
' gem ' of a chapel of your own ; which will be praised 
by the bishop and the newspaper reporters on the 
consecration day, and the architect's health drunk, 
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and then no human being will ever care to look at it 
again. That is the real test of good building, whether 
people want to see it more than once, and it is one of 
the diflferences between the effect of good proportions on 
a large scale and extravagant decoration without them. 
I will venture to say that nobody ever went twice for 
the purpose of admiring, though they may go to show 
their friends, the most costly little churches which have 
been built in modem times, nor ever reaUy thought 
them admirable for anything but their cost. 

While Doncaster church was re-building, at the 
cost of 37,oooi. for the building, which was cheap for 
its size, compared with many other modem churches, 
and 43,I28Z. including everything, except the organ 
and painted windows since introduced, a gentleman in 
the neighbourhood used to condemn our extravagance ; 
but soon after, he set to work to build a chapel in a 
hamlet of his own parish, and spent on it twice as much 
per sitting as Doncaster church cost. I wonder which of 
us got the most for oiu: money. I remember an equally 
costly little chapel being built in a small place near 
Bridlington, while that grand nave, of large cathedral 
dimensions, was crying out for restoration, being almost 
in ruins. It has since been restored, but, for want of 
funds, very inadequately for its merits. Eich people, 
w}io know little of these things from their own experi- 
ence, may take my word for it as a builder of no small 
experience, both on a large and small scale, that the 
restoration of a great old church, whose proportions 
modern architects can neither spoil nor copy (as it 
seems) will pay them infinitely better interest for their 
money in every way that they can wish to have it, 
than anything new that they can build. Of course 
I am only speaking of ornamental outlay in building* 
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Just now there is St. Albans Abbey, with the finest 
part of the longest Gothic nave in the world, and the 
oldest great church in this kingdom, only kept from 
actually falling by being shored up with timber. It 
wants at least 30,000^. to restore it safely and thoroughly. 
Set the best architect you think you know to build you 
the finest church he can for 30,000^. Do you imagine 
that you would get anything comparable to St. Albans? 
Yet some persons have spent much more than that in 
building mere chapels overlaid with costly decoration 
which gives nobody any lasting pleasure ; and multi- 
tudes of people turn a London ' decorator ' into their 
drawing rooms to spend in paint and gilding and silk 
and satin, which will all be shabby in ten years, twice 
as much as would restore that cathedral if a dozen of 
them combined for the purpose. 
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CHAPTEE VI. 

Domes — The great Pyramid — Sizes and Proportions of large Churches 

and Halls. 

I SAID that I should treat of domes separately from 
octagons in the position of a central tower. I may as 
well repeat the introduction to a paper of my own on 
the theory of domes, in the Transactions of the E.I.B. A. 
of February 1871. 

' Perhaps in this age of iron no great dome of ma- 
sonry will be ever built again, yet we must all admit 
that the two great iron and glass domes of the 1862 
Exhibition, of which one was afterwards moved to a 
much handsomer (but equally short lived) building at 
the Alexandra Park, or that of the British Museum 
reading room, though they are as large as any masonry 
dome in the world, or the flatter oval dome of the 
Albert Hall, which covers twice the space of those, 
being 220 ft. x 185, (and now the still larger one of 
the Vienna Exhibition, 360 ft. in diameter) have excited 
no such interest as is still felt in the comparatively un- 
scientific fabrics of the Pantheon and St. Peter's at 
Bome, the Cathedral of Florence, the Gol Gomuz of 
Beejapore, and even the flat segmental domes of St. 
Sophia at Constantinople and St. Vitale at Eavenna, 
which last is made of pots. I suppose everybody will 
agree with Mr. Fergusson that a dome is the most per- 
fect roof that has ever been invented, especially on a 
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large scale. But the cracks and bands of St. Peter's, 
the immense thickness of the Indian domes and the 
Pantheon, Wren's evasion of the difficulty at St. Paul's 
by building a cone to carry the lantern and the external 
wooden dome, and the non-existence in the world of 
any very large masonry dome of moderate thickness, 
have raised an impression that no such dome can exist, 
and that large hemispheres of masonry must either be 
enormously thick and heavy, or else must depend so 
much on ties that we may as well build iron domes at 
once. 

*The subject has naturally been discussed here 
several times ; and I see that on nearly every occasion 
a wish has been expressed for a more complete in- 
vestigation of it, which should be at once mathematical 
and practical. Mathematical writers have hitherto 
been content with proving what is practically known to 
every man who ever turned a flat segmental dome over 
a well; viz. that a dome of about half the height of a 
hemisphere is stable, or has no tendency to fall in any- 
where if it is sufficiently tied round the bottom, however 
thin it may be. But there they have stopped, and left 
us to conclude — and some of them have asserted, that 
below that point, about half-way from the top of the 
hemisphere, where this natural stability ends, we can- 
not continue the dome at all without the aid of ties or 
bands, or reliance on the tenacity of cement, or some 
very great thickness, almost enough to make the dome 
contain a cone. Indeed that conclusion was expressly 
enunciated in the paper read here in 1859 by Mr. 
Lewis, Professor of Architecture at the London Univer- 
sity, who said (p. 1 17), "I believe that the real secret 
of constructing lantern-bearing domes of large size," 
and others in a less degree, " is to make them approach 
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80 closely to the conical form, that their section shall in- 
clude that powerful outline .... although by careful 
attention to the goodness of the materials and the 
general bond of the work, it may no doubt be made se- 
cure with other outlines ; . . . . but that any departure 
from this entails risk:" which would require a thickness of 
at least 14 feet in a dome 100 ft. wide, smaller than St. 
Paul's, which is only 1 8 inches thick. Mr. Fergusson, 
on the other hand says " It is as difficult to build a 
dome that will fall as a vault that will stand." {Hand" 
book, p. 441.) Between these widely differing views it 
is time that we should come to some more definite con- 
clusion as to the true conditions of stability. . . . 

*The problem is practically insoluble by any but 
tentative or approximate methods. The introduction 
of the thickness so deranges all the natural relations of 
sines and cosines, that the formulae soon become 
unmanageable for any direct solution ; and that is pro- 
bably the reason why it has been left unsolved in 
mathematical books.' But though the thickness makes 
all the difference in the geometrical conditions of the 
problem, the mass and the centre of gravity of the 
pieces of all domes of small thickness compared with 
their width, may be practically treated as if the dome 
were a perfectly thin shell at the middle of its thick- 
ness, multiplying by the thickness only as an element 
of weight. If you call the thickness t and the diameter 

d, this only involves an omission of j-- of the mass, 

which is always a very small fraction in a thin dome. 
But where the thickness is great that fraction becomes 
larger and the mass must be treated as the difference 
between two solid domes of the outer and inner 
diameters. One such case is dealt with in the 
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viz. the Gol Gomuz, whose thicknesB is a I4ih of its 
diameter. 

I cannot reprint the calculations here, and probably 
few persons would read them if I did.* The most im- 
portant of them were also verified by models, made to 
illustrate the limits between a barely stable and an un- 
stable dome and arch. The making of such models 
requires attention to the fundamental diflFerence between 
domes and arches, ilany people suppose that the 
' element ' (as mathematicians call it) of a dome is 
a narrow . vertical slice through the middle, which 
of course is nothing but a round arch. But that is a 
fundamental mistake. You could not make up a 
dome of any number of such elements, for all theii 
middles would overlap, and if you took an element 
only 5° wide at the equator or base of the dome yoa 
would have 36 of them overlapping at the top. The 
true element of a dome is the piece called a lunA^ in- 
cluded between two meridians or vertical circles through 
the top, and very near together, i.e. so near that the 
piece included has no sensible horizontal curvature. 

And that is not a very easy thing to make a model 
of, consisting, as it must, of a nmnber of small pieces, 
each of proper width and weight, to represent the stones 
or courses of the lune, inasmuch as it has no width at 
all at the top. The way to do it is this : calculate the 
weight of the pair of pieces on each side of the top, 
down to say 20°, and then make a straight piece of 
wood of the proper weight in proportion to the parts 
below, and with the proper bevel at the ends of this 

* I have some spare copies of the paper. Anybody who thinks it 
worth while to send six postage stamps to 33 Queen Anne Street, W., 
with a stamped wrapper directed to himselfi may have one, as long as I 
am able to supply them. 
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cross piece; so that it will look like a section of a dome 
with a flat top. Then how are we to build it up? 
There are two ways: one is to make a semicircle of 
wood of the size of the dome inside, and cut off" 
the upper 20°, and build up the stones on it as a 
'centre'; lay in the straight piece to represent the 
weight of the top, and then let down the 'centre ' gently 
by wedges or screws, and see whether the pair of lunes 
stand or fall, the bottom stones being held from bursting 
outwards by stops. The other way is to build the pair 
of lunes and top piece on a board laid down flat, and 
then gently turn it up on its lower edge till it becomes 
vertical and gives no support, even by friction. That 
has the advantage too of showing whether the dome 
proposed is very far from stable ; for if it is it will fall 
before the board becomes vertical. But it requires a 
little scheming besides to enable the stones, which 
ought to have oblique sides, to lie flat. Make each of 
them of the proper weight and size, but give a double 
obliquity to one side, and then the other may be flat on 
the board. That was in fact the kind of model that I 
used at the E.I.B.A. 

The result both of the calculations and the models 
was that a dome only requires a thickness of '022 or a 
4Sth of its diameter, while a round arch, or a barrel 
vault, requires -072 or a 14th of its span (reckoning to 
the middle of the thickness) to be stable when standing 
alone. Moreover cement can help an arch very little, 
but may help a dome a great deal, by converting every 
course into a ring with considerable tenacity by virtue 
of the bonding with the courses above and below. 

The next important result of calculation is, that as 
doon as you have got 23° from the bottom in a dome of 
proper thickness, it completely ties itself above, or > 
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all its pressure inwards, and therefore no good would be 
done by inserting any more ties higher up — ^provided 
there is no heavy lantern on the top. But a dome of no 
thickness at all, if such a thing could be built, has not 
all its pressure inwards until you get 38° from the base 
of the hemisphere, or 5 2° from the top ; which again is 
very different from a round arch or a barrel vault, of 
which no part will stand without thickness. In other 
words, a very flat and moderately thin dome, such as 
St. Sophia's or the Eavenna one, which are a long way 
short of hemispheres, would stand without cement, if 
strongly enough tied or resisted' horizontally at the 
bottom. 

The bursting pressure at the bottom of a dome is 
very great, being '215 or rather more than a fifth of 
the whole weight, still disregarding cement in the 
dome : which weight is the same as of a cylinder of the 
same height width and thickness as the hemisphere, 
or twice the weight of its own floor of the same thick- 
ness. But that bursting pressure may be counteracted 
without any tie by making the drum underneath 
conical like a windmill and leaning inwards with a 
slope of 1 2° or '2 1 5 or about i to 5, and carrying it 
down deep enough into the ground to be secure at the 
bottom, or to a sufficient number of cross walls to make 
a firm abutment. 

Tapered domes. — A dome need not, and indeed had 
better not be uniformly thick, for if it tapers or grows 
thinner upwards it will do with a less thickness through- 
out. Suppose the thickness decreases with the vertical 
height or distance from the top, in such a ratio that it 
becomes half at the top what it was at the bottom ; its 
thickness there need only be '016 or a 64th of its 
diameter ; and the weight is then only f of |, or little 
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more than half of that required for an uniform stable 
dome of the same size. In round numbers, a stone dome 
100 feet wide and i foot thick would weigh something 
like 1000 tons; from which any others may easily be 
calculated, remembering that the weight increases as 
the square of the diameter, and directly as the thick- 
ness — assuming that to be small compared with the 
diameter, or else these rules do not hold good. There- 
fore we might build a dome 200 feet wide, covering twice 
the area of the largest masonry domes in the world 
which woidd be stable without any ties if only 3 ft. 3 in. 
thick at the bottom and anything less than i ft. 7 in. at 
the top, standing on a drum of the same thickness and 
of any height, provided it contains a slope of 1 2° ; for 
the tapering makes very little difference as to that. 
The drum need not display the slope, which would be 
ugly beyond a small amount, but it could be con- 
cealed by arcades outside towards the top and inside 
at the bottom, which would look very well in them- 
selves besides. Moreover the slope of the drum may 
diminish downwards, so much that if it is as high as 
the dome the slope need only be half as much at the 
bottom as at the top. 

In practice we should certainly build iron ties in 
the lower quarter of the dome, and thereby the thick- 
ness might be much more diminished. The calculations 
all assume the absence both of iron ties and of the 
advantages of bonding and cement ; but on the other 
hand they assimie the stones to be or act as throughs 
and to be strong enough not to crush at the edges. 

Some of the architects who were present at the 
lecture suggested that it would be better to make the 
beds of some of the lower courses horizontal, as is S' 
times done in arches and generally in spires. Th< 
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may be unobjectionable, though I doubt if it is ex- 
pedient, as it makes acute angles in the stone just at 
the most likely place to chip. But domes diflfer essen- 
tially from arches in walls, in having nothing on or 
against their haunches ; and the fact is that the lower 
courses ought not to be more horizontal than the radial 
direction to the centre of the base, but less ; as is clear 
at once from this : with the radial inclination the few 
lowest courses would not differ sensibly from horizontal, 
and consequently there would be absolutely nothing to 
resist the bursting pressure except ' friction and stick- 
tion,' which would be far too little to be safe. The 
thrust outwards of a dome is enormously more than of 
a spire, and even they are safer if the beds are square 
to the face (p. 245). 

The nearest approximation to a hemispherical dome 
which will stand without sensible thickness anywhere is 
a hemisphere with its shoulders at about 20° from the 
top pushed outwards by about a 50th of the diameter, 
and the haunches about 20° from the bottom pulled 
in as much ; so that it does not begin to rise quite 
vertically like a hemisphere, but a little leaning 
inwards, and is rather flatter at the top. And as 
things which are mechanically right generally look so, 
I think it probable that such a dome would look 
better than a perfect hemisphere, though the difiference 
is hardly visible in a small drawing. A paraboloid 
would also be practically stable with a very little 
thickness, and a dome of which the section is a catenary 
would be quite stable, but they are both ugly shapes 
for solid looking bodies. 

Domes with eyes. — Domes, like that of the Pantheon 
at Eome, with a large hole or ' eye ' cut out of the top, 
are obviously more stable than others, and therefore 
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require less thickness, because it is the weight of the 
upper and flattest part which is far the most oppressive 
or bursting, and that is lost by the ' eye.' I found that an 
eye with a radius of 20°, which covers only a 25 th of the 
floor, takes ofif '06 or a 17th of the weight of an uniform 
dome, but would enable it to do with a fifth less thickness. 
Semicircles cut out of the bottom on the contrary 
diminish the stability, partly by the loss of their weight 
leaning inwards, but much more, by the contraction of 
the base at those places, or the loss of so much support 
as would be cut ofif by vertical planes just covering each 
opening like a shutter. 

Eibbed domes. — It was taken for granted in the 
former discussions at the E.I.B.A., as requiring no 
proof, that domes must be stronger for being made with 
ribs. But exactly the contrary is the fact, unless the 
thickness is greatly increased, as may be easily proved 
thus : Take a pure dome of the proper thickness for 
stability and turn it into one of ribs and panels of 
the same total weight, and see what would happen. 
Unless the ribs or arches are three times as thick as the 
dome they will not stand themselves, as we saw at p. 301, 
much less bear the intervening panels too; and the 
panels will themselves be quite unstable by losing so 
much of their thickness as is thrown into the ribs. 
Or again, begin with a dome as thick as the ribs are 
intended to be : then if you thin the intervening spaces 
down to panels you take away far more weight near 
the bottom where the weight tends to stability, than near 
the top where it tends to instability. In the Pantheon 
the ribs are not uniform arches, but are themselves 
of the shape of lunes^ or the slice between two meridians 
of the dome, and therefore are as stable as the dome 
itself; and the whole is a vast deal thicker than is 
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requisite for bare stability, tbe panels being tilled «p 
as to show very little dome outside. Another objectioi 
to a ribbed and panelled dome of email thickness is thai 
you lose the benefit of horizontal ties or bonding ; in gl'nri ; 1 
this, which was assumed to be the beat, is in every way—— I 
the worst naode of dome-building : though of cour se- i ! 

adding ribs enough to be stable to a dome already ■ 

stable increases the stability, especially if they an. = ! 
either thinned or u arrowed upwards. 

Pointed domes. — It is evident that pointed dome^^s j 
are more stable than round ones, and I calculated ii^^M < 
the paper referred to in what degree they are bo, aai^^^l 

found that a dome of equilateral section, or one con -~« 

taininganarc of 60% only needs a thickness of -013701-^:^^* 
a 73rd of its width ; which is also in that case it^^^i 
radius of curvature ; or such a dome 100 feet wide need — ^*| 
not be quite 17 inches thick. And one of 70°, of which -^ 
the radius of curvature ia very nearly \ of the width, re- ' — "1 
quires a thickness of about a 60th of its width, or a 1 

dome of 100 feet requires about 20 inches. Tapering does 
not make much difference in the stability of pointed 
domes, because they have already lost the top of the 
hemisphere, which is the most oppressive part, These 
domes too require no tie at the bottom if they stand 
upon a drum with a slope of only 9°, or about i to 7. 
But pointed domes are never built, except where there 
18 a lantern to carry, which is the real difficulty of dome 
building on a lai-ge scale, and those which carry 
lanterns are generally of rather pointed section, though \ | 
of course no point is seen. 

Lanterned domea.^Just as cutting out an 'eye' in- 
creases the stability, so adding a lantern decreases it in 
B much higher ratio than the weight cut out or added. 
I calculated these results, first for a hemispherical 
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uniform dome. Let M be the weight of the hemi- 
sphere, or say 2500 tons for a dome 100 ft. wide and 
2\ feet thick, the least thickness that will carry any con- 
siderable lantern without help from ties : L the weight 
of the lantern as a fraction of M, t the thickness in 
feet. The tons in the third column are the weight of 
lantern which can be carried by a dome 100 ft. wide 
and of the thickness t. The table then is this : — 



t 


L 


= Tons 


88 (2O » 


feet* 








2i 


•038 M 


= 95 


no 


3 


•06 


180 


190 


zk 


•084 


294 


301 


378 


•I 


378 


380 


4 


•1122 


449 


450 


4j 


•1425 


641 


641 


5 


•177 


880 


880 



The (2^)' in the last column is only multiplied by 
88 to show at once that the weight of the lantern in- 
creases very nearly as the cube of the thickness of the 
dome; and this proportion is so near that it would 
doubtless have been exact if all the calculations were 
not necessarily approximate and tentative, the equa- 
tiotis being such as cannot be solved directly. The 
result is also probable a 'priori^ because each lune must 
increase in strength with the square of its thickness as 
a curved beam, and it increases in stability besides by 
its lower part being wider than the upper, and there- 
fore gaining more by the increase of thickness. 

The lantern also materially increases the thrust 
or bursting pressure E at the bottom of the hemi- 
gphere by exactly the weight L ; so that if L = 'i M, 
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Therefore the drum to carry such a dome without ties 
must have a slope of i6** instead of 12** as it was with- 
out the lantern. 

L represents any other weight or force as well as 
the lantern, and in fact it must include the leverage of 
the wind upon the lantern, which acts as weight on the 
side farthest from the wind. The eflfect of either wind 
or snow on an unlantemed dome is inconsiderable, for 
a dome must practically have an enormous superfluity 
of strength beyond what c^^ild be aflFected by any pos- 
sible snow on the top or wind on the side. A dome is 
in fact the strongest against wind of all structures of 
the same height weight and size except a cone, of 
which the stability is limited by nothing but the com- 
pressibility of the stones. 

I calculated a similar table to the former for a 
pointed dome of 60° with a lantern, which is as follows ; 
only it must be remembered that M (for reasons of cal- 
culation) is still the weight of a hemispherical dome on 
the same base, which bears the proportion to the taller 
equilateral dome of i to 1*372; and i to 1*177 ^^ ^ 
dome of 70°. But as I have given L in tons also that 
does not aSect the result. 
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Showing that the weight of lantern again increases 
with the cube of the thickness very nearly, though the 
required thickness is much less than in a hemispheire. 
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Therefore Sir C. Wren was mechanically quite right 
in setting the heavy stone lantern at the top of St. 
Paul's onr a hollow cone like a glass blower's chimney, 
and making the inner dome within that, both having a 
common base, and the outer one only a wooden frame- 
work; and the cone itself is tied with a chain at 
the bottom, where alone a cone wants tieing. Be- 
sides that, you miay observe that the dome, and there- 
fore the cone within it, stands so much within the 
outside of the drum, that the pressure is really carried 
down obliquely, just as if the drum itself were coned or 
sloped in, exactly as I said it might be. Inside, the 
slope is not concealed, but ' visible enough, and perhaps 
looks better than if the walls were upright, as upright 
walls at a great height are apt to look bursting out- 
wards. The same thing had been done before on a 
smaller scale in the baptistery at Pisa, where the lantern 
at the height of 175 feet is carried on a cone 59 ft. wide 
at the base, and the stone dome, Mr. Fergusson says, 
was long afterwards built round it. 

A dome with an aisle all round the drum would 
afford the vejy best facilities for resisting the thrust 
by flying buttresses, either within the roof as de- 
scribed at p. 237, or outside as in most cathedrals. The 
drum might then be reduced to arches and pillars as 
in our four round churches (all of which have aisles 
round them) and the baptistery at Nocera (Fergusson, 
p. 511) or an apse with a periapse. And then also 
a great domed church might have supports occupying 
a much less proportion of the area covered than St. 
Peter's or St. Paul's, where the supports occupy twice 
as much as in some of our Gothic churches. I warn 
everybody against expecting any good architectural 
effect from small domes, though large ones are gran ' 
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^H Most of those in London have laeen the subject of mudi 
^B more ridicule than admiration, from the 'nationil 
^1 pepper-boxes ' in Trafalgar Square, back to the carica- 
^P ture which I remember, of ' that curious little architect 
H (Nash ) sitting on his egg '—the little dome of Bucking- 
^r ham Palace, in the time of George IV. 

Polygonal domes. — Very nearly the same considera- 
tions apply to octagonal or other many-sided domes as 
to round ones (i.i?. round horizontally), so that it is not 
worth while to distinguish them. So far as there is a 
. difference it is in favour of the roimd ones, inasmuch 
as polygonal ones are not so independent of cement, 
and the middle of each side might fall inwards, which 
is impossible with a ronnd dome of any kind or shape, 
until other parts burst outwards. 

I The domes of St. Peter" s and Florence, which last 

is octagonal and pointed, of about 70° (St. Peter's is 
rather less pointed), are composed of double sheila 
joined in various places by ribs. Some persons have 
fancied that that construction has something of the 
strength of bones and quills and hollow iron pillars ; 
but that is altogether a false analogy ; for their strength 
arises from one side always resisting extension while 
the other resists compression ; but masonry has practi- 

»caily no power of resisting tension directly tending to 
leparate the stones. The only value of the double 
shell is that it takes firmer hold of the bottom of the 
lantern bo as to resist the leverage of wind upon it. 
Otherwise the double dome merely increases the weight 
and thrust at the bottom for nothing. 

i Though it is the fashion to condemn what is called 

the sham construction of the dome of oiu* St. Paul's, 
there is a good deal to be said for it, as we have already 
seen. St. Peter's being of brick covered with lead has 
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no visible superiority over St, Paul's of which the 
outer dome is wood covered with lead. And when we 
look at the lantern of St. Paul's, proportionately larger 
than St. Peter's or Florence, standing with abf?olute 
safety on that thin cone of only 18 inches, with the 
other equally thin dome within, and compare them 
with the huge mass of masonrv in the Italian ones, or 
with the three shells of the smaller dome of the In- 
valides at Paris of only 92 feet, where both the outer 
dome and the lantern are of wood, I cannot help 
pronouncing in favour of what every one admits to be 
the grandest looking dome externally, and which is 
managed in the most scientific way. We must also 
give Wren due credit for the science displayed in 
bringing down the cone so far below the base of his ex- 
ternal dome that its slope is 24% which diminishes the 
thrust immensely, and yet leaves the inner dome, 
which springs from the base of the cone, quite high 
enough above the ground. Indeed with all the know- 
ledge that we have now of what can be done in dome 
building by the aid of hoop iron, we could do no better 
than copy the very same construction of two domes and 
a cone to carry the lantern, except that one would per- 
haps like to make the outer dome of stone, which could 
easily be done. 

According to the best authorities, including some 
measurements made by Mr. Donaldson for large draw- 
ings of his own, the internal diameters of all the 
masonry domes in the world above 90 feet are as 
follows : — 
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The 138J is the smaller diameter of the octagon at 
Florence. Tl;e Malta and Milan domes are both of 
this century, as may he seen in Mr. Fergusson'a Hand- 
book, wlieie they are fully described. The Milan one 
is very ugly, but the other handsome, though designed 
by a builder wlio could neither draw nor write, and re- 
ceived two shillings a day. The Gol Gomuz is 10 feet 
thick, and stands upon a square, whose comers and their 
turrets make an enormous abutment for the dome, 
though it would he hardly stable {apart from cement) 
if it stood upon a round drum only as wide as the 
square. The peculiar construction of the vaulting of 
that and other Indian domes is described by Mr. Fer- 
gusson : but I do not assent to his theory of the 
mechanical conditions of domal stability, which very 
much underrates the importance of the weight of the 
upper part of a dome ; but he does not profess to have 
investigated it mathematically. 

A question was asked at the R.I.B.A. as to the pos- 
sibility of building domes entirely without scafifolding, 
beyond a mere radial pole travelling about to regulate 
the position of each stone as it is put on. For a con- 
siderable height the stones will evidently stand by 
friction and cement until each ring is successively 
closed in, and then it cannot fall ; after which the 
mortar should have time to set, or the ring will be 
squeezed too small and sink a little by the addition of 
more weight. As soon as the inclination becomes too 
great for the stones to stand alone, they may be notched 
or stepped so as to hang on the preceding ring ; and 
the Maltese dome was actually built so without any 
centering : otherwise there must be aa much centering 
as will carry each ring in succession when you have 
reached the height at which the stones will not stick 
sepaiately. 
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Lanterns on arches. — Such steeples as that of St. 
Nicolas Newcastle and a few others on a smaller scale, 
where lanterns stand on flying arches, suggested a little 
enquiry into their power to support weights. It is evi- 
dent that a pointed arch will carry as much weight as 
would complete it into a stable round one ; but that 
does not come to much, as it only means that an equi- 
lateral arch will carry half its own weight as a load on 
the top, assuming it be just of the proper thickness for 
a round arch. Consequently a set of flying arches will 
carry no great weight of lantern unless they are deep 
enough to contain a straight line or very nearly so. In 
like manner flying buttresses to resist the thrust of 
vaulting ought to contain a straight line, and they 
generally do. 

Weight of spires. — As I have given the weights of 
hemispherical and other domes I may as well add that 
the weight of a thin spire, either polygonal or round, is 
half that of a hollow prism or cylinder of the same height 
and standing on the same ring or base ; which, remem- 
ber, is rather more than the thickness of the spire 
measured square to its face. Or the weight is equal to 
that of a prism or cylinder of the same actual thickness 
as the spire but of height = the oblique height of the 
spire. The bursting pressure at the bottom of a sharp 
spire is inconsiderable, and in one sense nothing, as it is 
less than the mere friction of the stones will resist if 
the spire is not cracked- Still it is prudent to provide 
against it by a tie, for fear of cracks. But the thrust 
at the bottom of a wide spreading cone is much more 
than of a dome on the same base. It depends in a 
complicated way upon the thickness; but if very thin, 
the tension of a right-angled cone, or one which would 
just lie within a hemisphere, is more than three tim.ea 
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that of a hemiepliere of the same width and thickness. 
But a right-angled cone standing on the same ring as a 
hemisphere is only half ita weight, being thinner as 
well as lying much within it except at the top and 
itt«m. 
If the slope of the cone is 30" its tension is '577M 
while that of the pointed dome of 60° is only -20811, M 
being the weight of a hemispherical dome of the same 
width and thickness. And with a slope of 24° the ten- 
■*ion is •545M, still assuming the cone to he very thin 
'for its size. Therefore at St. Paul's a strong iron chain 
was rightly put by Wren round the bottom of the cone 
which carries the lantern, besides th£ leaning inwards 
of the drum below, which I mentioned befiare. I say 
nothing of the iron domes noticed at the beginning of 
this chapter, because they belong to engineering and not 
architecture and involve no difficulties of construction. 



THE GEEAT PTRAMID. 

J PKOCEBD to treat of a building at the opposite extreme 
of architectural science, except that it involved the 
raising of enormous stones to a greater height than in 
any subsequent building ; for tiie still larger stones of 
Babylon and Jerusalem were not raised to anything like 
the height of the Great Pyramid, which was built by 
Cheops, as Herodotus called the king otherwise called 
Suphis or Shufu in the hieroglyphics painted on the 
large stones over the ' King's Chamber,' about 2 170 B.C. 
or in the time of Peleg, ages before the Israelites were 
in Egypt, whom some persons have hastily guessed to 
have been employed in building the pyranaids. 

If I needed any excuse for a book on architecture 
devoting a few pages to the largest and oldest building 
in the world, and one designed and executed with as 
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much care as the grandest cathedral^, it would be 
enough to add that it has engaged on other grounds the 
attention of Newton and Herschel and other eminent 
scientific men. Perhaps it is not strictly right to call 
it the oldest, for that rather smaller one which is now 
called the Second Pyramid, is thought to have been 
begun a little earlier, but it is not comparable to the 
great one in its design. Unfortunately this great 
Pyramid of Cheops was skinned by the * barbarous people 
of the country ' in comparatively modem times, of the 
beautiful limestone casing which was yet perfect and 
the inscriptions conspicuous upon it when Herodotus 
saw it 17CX) years after it was built, almost as smooth 
as marble, and more durable than the granite with 
which some of the smaller pyramids were cased. They 
used the stone for other buildings, and so their spoli- 
ation was not so utterly base as that of our people much 
later who burnt some of our finest abbeys into mortar. 
Luckily a few of these casing stones escaped in the rub- 
bish, and in 1837 the four corner sockets cut for them 
in the rock were found ; and the two together furnished 
the means of ascertaining the original size of the base 
and the slope of the sides, which fix all the dimensions 
of a pyramid. The lowest course of casing stones had 
a square or upright plinth as high as the pavement 
which was laid for a considerable width all round the 
building ; and such was the precision of the builders 
that this pavement was varied in thickness at the rate 
of about an inch in icx) feet to make it absolutely level, 
which the rock was not. 

But it is singular that no two successive measurers 
of the base have brought out quite the same result. 
There is a difierence of no less than 4 feet in about 
761 between the measures made by highly competent 
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persons. And though there is the excuse that direct 
measurement is impeded by the heaps of rubbish at the 
foot of each side, that ought to be no obstacle to astro- 
nomers and engineers measuring the distance between 
staffs set up at the original corners in the rock. 
bablj 761 feet, which is that of Col. Sir H. James, the 
head of our Ordnance survey, and pretty near the mean 
of the others, is the best measure to adopt. Mr. Piazzi 
Smyth the Astronomer Royal for Scotland took a 
journey to the Pyramid in 1S65 for the purpose of 
measuring every measurable thing about it, and vet 
after all was dissatisfied with the smaller measure taken 
by two Scotch engineers with him and adopted this 
a mean; which was afterwards substantially confirmed 
by Sir H. James ; for it is not worth while to dwell upon 
differences of a few inches when there are variations ol 
4 feet in a length of 761 or thereabouts. 

Mr. Smyth afterwards wrote three large volumes o 
his travels and his measurements and the amazing 
theories which he built upon them ; enlarging some 
■which had been started before by tlje late John Taylor, 
the first expounder of the more modem mystery of 
Junius, in a small book of great ingenuity and infor- 
mation certainly ; but far exceeded by bis follower ; for 
a wilder illustration of what has been called ' the pro- 
vince of the imagination in science ' than Mr. Smyth's 
book has been hardly ever seen. An amusing review of 
it ivas published in a pamphlet by Mr, F. D. Wacker- 
barth, an old Cambridge man, bat Professor of Mathe- 
mathics in the University of Upsala in Sweden. It is 
not worth while to say more of those theories here t!ian 
to mention the unlucky fact that neither the ' Jewish 
sacred cubit of 25 inches,' which is the imaginary basis 
of them all, nor any multiple of it, is to be found in a 
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single one of all Mr. Smyth's multitude of measure- 
ments, except two evidently accidental multiples of it 
in the diagonals of two of the four comer sockets in the 
rock ; which are not even square, and could never have 
been seen again after the Pyramid was built, if the super- 
structure had not been broken up and stolen, which was 
probably the last thing that Cheops or his architect ex- 
pected. The idea that a building was designed to per- 
petuate a measure which it exhibits absolutely nowhere, 
and a multitude of other things as multiples of it, such 
as the days of the year and the years of the precession 
of the equinoxes, in the width of the base and its two 
diagonals (which of course depend on each other and 
could not both be arbitrarily selected), the length of 
the earth's axis, *the density of the earth compared 
with water (with the figm-e wrong, accordiDg to all the 
received measures from Newton's to the present day), a 
standard of heat, a new division of the circle into 1000% 
the distance of the sun, and the earth's velocity (neither 
of which is yet certain) and a variety of other wonder- 
ful things, savours more of ZadkieFs Prophetic Almanac 
than of real astronomy or mathematics. At the same 
time the Pyramid and the famous marble ' Coflfer ' 
in the King's Chamber (which was doubtless also 
Cheops's coflBn, imtil his body was ' resurrectionized ' by 
the thieves who first broke into the Pyramid) do con- 
tain clear indications of having been designed in very 
careful proportions and by means of another ' rule ' 
or cubit, of which definite multiples appear everywhere 
(unlike Mr. Smyth's imaginary cubit nowhere), with an 
astronomical indication of its date, which satisfied no 
less an astronomer than Sir J. Herschel. 

Besides what I said about the pavement, it is no 
small indication of design and precision that the Pyra- 
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mid stands so exactly cardinally, or N.S.E.W., that 
there is uo greater error than 5', or a foot in the whole 
length of each side." And the facing stones, of which 
a few were found still stuck together, are described as 
having joints no thicker than paper ; so that the beds 
must have been pfilished no less than the faces. 

It is constantly said that the Pyramid covered a 
square as large as Lincoln's Inn Fields, the larg^t 
square in London ; but in fact it covered much more, 
even reckoning up to the houses. The N. and S. 
sides of the Square are indeed about equal to the width 
of the Pyramid, but the E. and W. sides are con- 
siderably less. It covered 13^ acres, while the whole 
space of Lincoln's Inn Fields so reckoned is only 12. 

The condition which fixes all the proportions of a 
pyramid is the slope of the faces, and several theories 
have been propounded for that having been exactly 5 1° 
50' or 51', which the casing stones prove indisputably 
to have been the slope; for the diflerence of T is too 
small to be measured on that scale, being only the 
lOOth of an inch in 3 feet, or an inch in 300 feet. 
When the proportions of a building are foimd to satisfy 
several mathematical conditions, either exactly or so 
nearly that one of them is as likely to have been in- 
tended as the other, we can only notice the coinci- 
dences, and guess from other circumstances which of the 
conditions was uppermost in the designer's mind, or 
whether he selected that proportion because he found 

* It is not quiU cartain that the ground bus sot reoeived some uligbl 
Babaequent twiat tram below, for tbo second Pjrnmid has eziH'tl}' Ul« 
samu duTiatiuD, luid vhiit Is more, the whole of tbe King's Cbamber bus 
received a. tilt towards duo eainvr, so tbat the luie of iba ruooi ii no 
loogec ijuite renieal. It is iocoiicei Table tbut it was built so, aud im- 
posrible that it eonld have got wrong celutivelj to tbo Pjiumid, which 
. ia built of sqaared stauea throughout- 
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that it -satisfied a variety of conditions, which would 
make his building more striking as a kind of mathemati- 
cal curiosity. Different people have perceived that the 
Pyramid does in fact satisfy the following conditions : — 

1 . The first is the one mentioned by Herodotus, at 
least according to the only rational interpretation of his 
statement that each face was equal to the height; 
which is absiurd taken literally, being equivalent to 
saying that an acre = some number of linear yards ; 
but if we substitute .(height)^ it is right. For the area 
of each face with a slope of 51° 50' does = the height^ 
of a four-sided pyramid. 

2. Another property, which is identical with the 
lasi mathematically, is that the height A is a mean pro- 
portional between the length down the middle of each 
slope I and 6 half the width of the base, or A^ = 6 i, 
which is the area of the fkce ; or i • A :: A : 6, if you 
prefer it in that form. 

3. Another, and that which Sir H. James thinks 
was the working rule of construction, is the fact that 
the inclination of each edge of the pyramid is what 
engineers call 10 to 9, or 10 horizontal to 9 vertical: 
for '9 is the tangent of 42°, which is the angle at the 
base of a diagonal section, and .•. 96° the angle at the 
top; or half the diagonal of the base, cZ : A;: 10 I 9. 
But I do not at all agree with him that the builders 
worked by any such inconvenient rule as that — carrying 
up diagonally slanting standards at the corners and 
making the courses ' lineable ' by eye with them, how- 
ever easy it may sound theoretically. I am sure that 
if such a rule were prescribed they would very soon 
avoid it by finding out what the direct slope of the 
feuses was to be, and working the stones accordingly by 
a template and setting them by a longer template or 
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bevel with a plumbline to it. And Mr, Pi. i 
discovered a fact which is conclusive as to that, viz. 
8ome long trenches cut in the rock at an angle of 51° 
51' or 50', apparently as models for the slopes on bo 
large a scale as to avoid the risk of error. 

|,. Thee cornea the fact made so much of by him, and 
previously by John Tavlor, that the slope of 5 1° 5 1' 14" 
makes the width to the height as the length of a quad- 
rant to its radiu3,or46='n-/t; nx zh'.h-.iii ;7nearly; 
which last rule makes the slope 51° 50' 45", which is 
practically the same as the other. 

5. But neither do I agree with them that this 
was the primary motive of construction, especially 
having regard to the record of Herodotus. For if it 
had been, that would have been quite as easy to record 

e partially corrupted tradition that the height* = 
the face ; and I prefer actual history, when it is not 
demonstrably erroneous, to modem guessing that some- 
thing else is more probable, by which too many people 
fancy that tliey can rectify every kind of history and 
reject everything that they wish to disbelieve. But 
again, I do not suppose that the builders were ignorant 
of this circular coincidence or 1 1 to 7 relation : on the 
contrary I shall give a reason presently for believing 
that they did use it for fixing the size, probably taking 
it approximately from the slopes. 

6. A friend of mine has noticed two more coinci- 
dences ; one in the diagonal section, and the other in the 
'principal' (or square vertical) section. The diagonal 
angle at the top, 96° or 4 x 24°, is that of four sectors 
of a quindecagon (Euclid iv. 10, 11, 16). And the 

I lines wliich I have called I, b, h, bear the same propor- 

[ tion to each other as the lines AB, BD, EC, in the 

triangle for constructing a pentagon in the first of those 
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propositions of Euclid, which is the sector of a decagon, 
and the element of that elegant star figure called a 
pentagram. It follows that the slanting edges were 
about 724 feet long, and the height 484, or very nearly 
two-thirds of the length of the edges.* It certainly is 
singular that this slope of 5 1**^ Jo' or 51' should produce 
all those numerical coincidences ; and the fact that it 
does is likely enough to have determined the designer 
of the Pyramid to use it ; assuming that he had some 
reason for adopting a slope of about that amount to 
start with. And that reason very likely was, as several 
people have suggested, that it is about the slope at which 
mounds of earth (gravel, not clay) will stand naturally. 
For the other pyramids which were built with much less 
care and precision have all something near that slope ; 
and mounds of earth or artificial hills probably preceded 
pyramids of squared stone. 

But now comes the question, why was the base the 
particular size it is ? For we may be sure that that also 
was not left to chance, but was intended to be some 
defimte and round multiple of the working rule or cubit 
of the builders, quite as much as the King's and Queen's 
chambers, and the passages, as it had no combination 
of parts to depend on and determine its size like a 
cathedral or temple. The first point is to ascertain as 
nearly as we can what the working cubit was ; and there 
has never been any doubt that it was something very 
little differing from 20*73 in. either way. Several such 

* Yon may like to know that a square pyramid whose eight edges 
are aU equal, has a slope of 54® 44' ; and the diagonal section has angles 
45** and 90*^. This is the pyramid formed by a pile of cannon balls on 
a square base, and seems a priori a likely one for buUders to have 
adopted : only they did not in any of the pyramids of Gizeh. You see 
it is only the 44' steeper than the pentagonal pitch of roof (p. 179). 

T 
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wooden measurea or rules have been found, which are all 
roughly described as 207" ; and another, to which still 
more importance has been attached, called the double 
cubit of Kamac, which was found accidentally im- 
bedded in a wall there, and is now in the B. Museum. 
But even that ia variously described aa being from 
4P398" to 4i'472" long, and a great deal too much 
weight has been attached to it, as if one such wooden 
rod used by masoua and dropped into their mortar wiere 
capable of fixing to a minute fraction of an inch the 
precise standard of the time, or rather of many centuries 
before the time. If anybody will collect a dozen 
workmen's rules now, though tipped with brass, and 
-measure them carefully, he will soon perceive the 
absiu-dity of taking one of them which might happen 
to survive the others rooo years hence as the exact 
British standard of 24 inches in the reign of Queen 
Victoria. For, besides the natural inaccuracy of a 
common wooden rod, the temple of Karaac is nearly 
1000 years younger than the Pyramid ; so we might as 
well pronounce on the exact length of the yard before 
the Norman Conquest from the length of a yard wand 
picked up in a shop now, as determine the Pyramid 
cubit to a small fraction of an inch from a wooden cubit 
used by workmen in the temple of Kamac. We must 
determine it as well as we can, and without pretending 
to extreme accuracy, from the evident multiples of it 
which we find more or less agreeing in the various 
parts and dimensions of the Pyramid itself. 

The principal chamber, called the King's, which con- 
tains the famous porphyry coffer, before mentioned, ia 
to X 20*63" wide, 20 X 20*63" long, and 1 1 x 20*91" 
high. Another chamber, called the Queen's, is 10 x 20*6" 
wide, II X 20*63" ^"I3&) s^cl about 12 cubits high; 
but the floor is too \me\eii V) gwe an.^ ^^.«i.^t ^TKoisely, 
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though the walls 'of limestone were quite as highly 
finished as the King's, of granite. The long entrance 
passage is 2 x 20*75^^ wide, and the horizontal passage 
to the Queen's Chamber is the same; and, without 
going through more of the dimensions, it is evident 
that nearly all of them were intended for simple 
multiples of some cubit as near to a mean of about 
20*73'' as our workmen's rules are to 2^'\ and it is 
further evident that they did not care about being so 
exact in that respect as they were about angular 
measurements and position. The Coffer is no exact 
multiple of a cubit in any of its dimensions, inside or 
out, and the sides are not quite straight. But, ac- 
cording to Mr. Smyth's measurements, and others before 
him, it must have contained, and therefore we may be 
sure it was intended to contain, the capacity in liquid 
or com measure of the cube of a double cubit of about 
41*46''. And on the whole I have little doubt that 
Professor Grreaves, John Taylor, and Mr. Smyth were 
right in adopting 21*73" for the working cubit, as a 
fidr average of all the measures most likely to have been 
done carefully by the builders. 

Then, if the base was anything near the 91 32 inches 
wide, which he and Sir H. James substantially agree on, 
it seems impossible to doubt that it was intended for 440 
or II X 10 X 4 cubits, and the height for 7 x 10 x 4 
or 280 cubits. If 11 is thought a queer and unlikely 
number to be used as a factor, I answer that in fact it 
was so used in the two chambers which the Pyramid 
was built for ; and we have already seen that the 11 to 7 
proportion of width and height stared them in the face, 
by virtue of the slope they had adopted, whatever was 
the motive for it. Then the only question was, what 
shall the 11 and 7 be multiplied by? and 40 cubits 

T 2 
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I am surprised that this view of the intended 
relation of the dimensions of the Pyramid to the 
working cubit of the Egyptians was never advanced 
until I suggested it in a note at the end of the 4th 
edition of my ' Astronomy without Mathematics.' Of 
course it could not be by Sir I. Newton, or any one 
eke, until the true dimensions of the base were revealed 
with the sockets in the rock. Col. Vyse and the French 
engineers at that time propoimded no theory of dimen- 
sions. Sir H. James takes for granted that the Kamac 
double cubit wand, of lOCX) years later, was the standard 
yard (as we may call it) of Cheops, and so makes the 
base 442 cubits, which is what we may call no number 
at all, i.6. no multiple of any simple one. And again, he 
thinks it was intended for 500 Greek cubits, which are 
many centuries younger still, though the European foot 
and inch have varied at least 8 per cent, in about as 
many centuries. John Taylor, and much more, his 
follower the Astronomer Eoyal of Scotland were too 
intent on finding all sorts of mysterious relations to 
things which the Pyramid builders could not possibly 
have known, to perceive this simple relation of the 
dimensions to the working cubit. Indeed either that 
or something else made Mr. Smyth absolutely silent 
about the really striking identity of the capacity of the 
Goffer with a double cubit cubed, though his leader had 
noticed it before and dwelt upon it at great length, and 
had shown that that last measure agrees very nearly with 
the old English chaldron, or 4 quarters, of 71,680 cubic 
inches, bearing in mind that the coffer sides are not 
quite straight, and one of them broken by mischief, 
and also that standard measures of all kinds were not 
preserved with much exactness in old times, as is s> 
by the variations of the foot among the Eui 
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nations. Taylor remarks that the word chcdd/ron mani- 
festly comes from ccUdarium, a warm bath, which was 
exactly the shape of the coflFer ; and it is not very 
unlikely that the Bomans derived their principal com 
measure from their principal corn-producing country 
Egypt. 

The internal length of the coflFer is nearly 78'', the 
width, 267 ; and the depth, 34*3 ; and it is about 5" 
thick. I see nothing inconsistent in its being designed 
for a cofl&n, and also made of some definite capacity, as 
definite measures both linear and angular manifestly 
prevailed throughout the building, though they could 
not be of any real use. I reject altogether the idea of 
recording standard measures by hiding them with the 
utmost ingenuity. 




Fig. 17. 

Copying the well-known vertical section through 
the Pyramid from North to South, it is evident that 
Cheops meant, first to hide the entrance altogether, as 
soon as his body should be put into the ready-made 
sarcophagus, by filling up the door and completing the 
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facing stones which would be left open until his death ; 
and secondly, if that design miscarried and people 
found their way into the passage, to send them down it 
on a wrong scent to a third chamber S in the rock, far 
below both the King's Chamber and the Queen's, which 
they would reach by simply following the passage, and 
where the sarcophagus actually is in the other pyramids : 
whereas the way to the two royal chambers K, Q, was 
by a hole into another oblique passage overhead a good 
way down the entrance passage, with nothing visible to 
indicate it ; and further still, that hole was to be — and 
was — ^blocked up after his funeral by sliding some great 
blocks of stone, which they call the Portcullis, weighing 
altogether 13 tons, down the overhead passage, the 
lowest of which stones fitted like a tapered plug at P, 
and closed up the hole and formed a roof to the passage, 
under it. At the same time another tortuous exit W 
was provided for the undertakers and masons after they 
had so plugged up the hole where they and the body 
had gone in, by which they could drop down to the 
lowest end of the descending entrance passage near the 
underground chamber, and then walk up it to the open 
air. By way too of making these royal chambers still 
more difficult to find, they and the entrance passages 
are none of them in the central plane of the pyramid, 
and they might never have been found by the Caliph 
Al Mamoun, who began cutting into it centrally in 
850 A.D. but for the accident of the aforesaid plug stone 
having broken a stone loose at the bottom of its pas- 
sage, and the efifect of its own concussion and the 
further shaking by the workmen made it fall and 
guided them by the noise. The Bomans appear to 
have been in the linderground chamber, for Eoman 
letters were found smoked on the roof ; but they do n 
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eeem to have discovered the secret of the other 
chambers. 

I do not mean to repeat here what may be found in 
other books except when it is needed for further re- 
marks of my own. Ventilation was thought necessary 
for the King's Chamber, either for the benefit of the 
mumnay of the king or the breathing of the undertakers 
and masons, and it is worth while to observe that the 
Egyptians of as many years b.c. (and more) as our a.d. 
knew what some of our architects and builders now 
do not, that ventilation requires both an inlet and 
outlet. Accordingly you see in the section one air 
chimney going to the north or right side of the Pyramid 
and another to the south, so that there would always 
be a draught through the chamber — unless they also 
were to be closed up by the feeing stones like the en- 
trance for men after the funeral to prevent any dis- 
covery. 

The great puzzle of the building is the enlargement 
which you see in the section of the small passage into 
the large one called the Grand Giallery Gr(^, which 
again is suddenly contracted before it reaches the 
King's Chamber. The iioor of the gallery is 4 cubits 
wide and the middle 2 cubits are sunk about i cubit 
below the sides, which therefore rise along it like 
benches, except that the whole is on a slope of 26° 18'. 
These benches, or raised parts of the floor, are what 
Mr. Smyth calls ' ramps ' ; and the channel clearly was 
for something heavy to slide down between them. 
Probably Sir H. James is right in saying that the port- 
cullis stones were kept there at the foot of the deep 
step at the top of the gallery, where the channel ceases, 
and were slid down afterwards, and over some planks 
which must have been laid for them across the end of 
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the horizontal passage to the Queen's . Chamber, and 
there is actually a recess cut for the lower end of such 
planks, and poles for beams to carry them. But that is 
not enough to accoimt for the great size of the gallery, 
which is 14 cubits high (on the square); and I think 
this is the explanation. — The portcullis stones are 2 
cubits wide and 48 in. high, to fit their ultimate place 
exactly ; and the channel between the ramps is just 
over 2 cubits, and the ramps themselves just under a 
cubit, leaving about •/ in. on each side as clearance for 
the stones to slide down easily. The width of the 
ramps, and therefore of the whole gallery was wanted 
for the men to pass by those stones while lying there^ 
and there are besides a series of upright holes in them, 
evidently for posts ; but what the posts were for is not 
so clear, as the men could easily guide the stones down 
without them. But the width of the gallery being so 
determined, they made it so high in order to contract it 
very gradually to a narrow top for fear it should be 
crushed in by the immense weight above. You may 
see in Fergusson's Handbook how they protected the 
flat roof of long stones over the King's Chamber by four 
other roofs of equally large stones over it, and finally an 
arch of two stones. And there is a niche in the Queen's 
Chamber about 1 5 feet high and 2 cubits deep, gi-adu- 
ally contracted by short set-ofFs from 65 in. wide at the 
bottom to 25*3* at the top in the same way as the 

* This 18 the nearest approach that Mr. Smyth could find to the 
25 inch cubit which he went to Egypt and searched the whole Pyramid 
to look for. When he found it he exclaimed, * Why here is the very 
sacred cubit of the Jews.' But that unlucky decimal *3 is fatal to his 
rejoicings ; for 25-3 is nothing like the 20 millionth of the earth's • 
which he wants it to be, and instead of giving him 365I of such 
in the base of the pyramid for the days of the year, it only givei 
a hopelessly impracticable number. 
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gallery. No one knows what that was for : perhaps 1! 
a queen's body to be walled in upright, as there was no 
stone co£Bn there. I am not aware that there is any 
real authority even for calling it the Queen'a Chamber. 
It is curious that that niche too is not in the middle of 
the wall, as if to help it to escape detection when 
walled up, which however it never was. 

The use or object of the ante-chamber to the King's 
Chamber ia by no means evident, except that a more 
genuine, but much smaller portcullis, i.e. a flat stone or 
slab sliding down in grooves was apparently intended to 
be worked there, though it was found sticking up and 
had never been let down. And there are some other 
grooves in which no slabs were found. 

It is no answer to this explanation of these parts to 
say that the business of stopping up the passages might 
have been managed more simply. The simplest con- 
trivances often do not occur to designers till too late, 
and often not to the original designers at all. No 
other rational explanation has been thought of, so far 
as I know ; and though that is not conclusive in favour 
of the one that has been thought of, it tends to confirm 
it if the theory ia probable in itself and involves no un- 
explained difficulties, even though there are some 
details of grooves along the walls of the gallery, &c., of 
which the objects are not yet known, and perhaps never 
will be. 

The only remaining question of importance ia, why 
was the slope of all the passages 26° 18' rather than 
25° 55', which would be exactly half the external slopes, 
or 26° exactly ? For the circle was divided into 360° 
from the earliest times known, and the builders were 
evidently skilled in mathematics. Sir H. James says 
the 26° 18' is the 'angle of repose' at which those 
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heavy portcullis stones would either stand or slide on 
the stone floor under very little pressure either way. 
And I daresay that is true. But it is no more true of 
26° 18^ in particular than of other inclinations near it ; 
and in fact it was not right, if that was all they meant ; 
for the stones ran down too fast and cracked the pas- 
sage with the bang of stopping them. I do not myself 
believe that the slope of the passages was left to be any 
approximation to the angle of repose which the builders 
might hit upon, any more than the external slopes were 
left to be anything from 51** to 53° as in the other 
pyramids. Moreover we must remember that no port- 
cullis stones had to slide down the long descending 
passage, which has exactly the same slope : at any rate 
there were none in it, and the way to what we may call 
the false burying chamber below the Pyramid was left 
clear as soon as the entrance was discovered by the 
Eomans, or whoever first found it. 

I must say that Mr. Smyth's and Sir J. Herschel's 
astronomical solution of the inclination of that passage 
seems the most probable ; and indeed the only definite 
one yet propounded ; viz. that it was chosen because it 
looked straight at the pole star ( a Draconis) of that 
period, about 2 1 70 B.C., which is generally agreed to 
be the date of the building, at its lower transit over 
the meridian every day. For that star was then 
3® 42^ from the pole, although now, by the precession of 
the equinoxes, it is 24° ofif, and the present pole star is 
fi UrsaB minoris ; for the Pyramid being in lat. 30°, we 
have 3° 42' + 26° 1 8'= the latitude, or elevation of the 
pole above the horizon. The building would be about 
the time when also the tower of Babel was built and 
' the earth divided,' Gren. vi. Herodotus says it took 
20 years to build. 
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Mr. Wackerbarth says ' that this hypothesis is 
to the objection that the mouth of the passage being 
walled lip it is not easy to conceive how a star could be 
observed through it,' Certainly not, after it was closed ; 
but what has that to do with the question whether the 
builders thought fit to indicate the date to any one 
who might in after ages find the passage, by reference 
to the celestial dial, in which the pole of the earth 
travels round the pole of the eeliptic in 25,827 years, 
like the hand of a clock round the dial ? We might 
as well ask what was the use of all that exquisite build- 
ing of the King's and Queen's Chambers, one of polished 
granite and the other of equally fine Jimestone, when 
they were intended to be hidden for ever after the death 
of their builder Cheops ? The answer is, no use afc all :* 
but there they are, as a matter of fact ; and it is no 
more improbable that the principal passage was designed 
with a view to recording its date by the pole star than 
that an external shape should have been selected because 
it satisfied certain mathematical conditions, in them- 
selves of still less use than the recording of a date. 
Mr. Wackerbarth has partly answered his own questions 
too by saying that Cheops, who reigned 50 years, pro- 

• Ha might with much more reason Hat, hnw can it be conceived 
that a civilised niution could bary people in two or ttraa cofEns, one 
BometinieB lined with satin, anot.herof lead, and anntherof oak, and put 
tiiem in briek grarea, which only tend to koep the procras of pntrefee- 
tion going od bh long as poBEible? The Egyptians did a.t any ntte 
preserve their bodies by mummifj-ing them, and from their point of vi 
building aepulchrea to preaerrs them was rationnl. though of cc 
triDBically absnrd. Onr practice is utterly irrational from every point 
of view, and is only a manifastation of that spirit of corpse-worship 
which seems to he increusing in England, and is actually believed by 
Bume people to be a sort of religious manifestation, whereas it certainly 
hns no connection vitli the CbristiBn religion at any rate. See nif^ 
Life of Bishop Louedule, znd edition, p. ioc|. 
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bably went frequently to visit his own mausoleum 
while it remained open. As for the ascending passages, 
all the hypotheses assume equally that the same angle 
would probably be used for both sets of passages, as 
there was no reason for varying it. But Mr. Wacker- 
barth would be puzzled to work out his mechanical idea 
of ' managing a system of balance cars united by ropes 
from one passage to another,' seeing that they meet at 
the lowest point and not the highest. 

I have only further to mention that the casing 
stones are said by Herodotus to have had a surface of 
30 [square] feet, and the present steps of the building 
show that there were about 210 courses, of which the 
Ipwer were about 40 in. high and the upper ones some- 
thing less. 

SIZES OF GREAT BUILDINGS. 

• 

I NOW proceed to give a more complete catalogue than 
has ever been before published pf the internal dimensions 
of most of the great buildings in the world. A good 
deal of it has appeared in the Builder and the TiTnea 
in former years, and a feW additions to my list were 
made by Mr. S. Saunders, which are incorporated in 
this. A few of the dimensions of the old monastic 
churches are taken from the Eev. Mackenzie Walcot's 
little book on them. It is necessary to say however, 
that perfect accuracy is more imattainable in such mat- 
ters than anybody would suppose imtil he tries to get 
it: in some cases from the diflSculty of measuring 
heights without more trouble and expense than it is 
worth, unless they happen to have been taken before : 
in others because people have different ideas of the 
points or surfaces from which they ought to measure, 
besides the carelessness and incapacity for accuracy 
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^1 which Beema incurable with some persons. Othere 
^B write books containing important architectural details 
^P about buildings, and even plans of them, without ever 
taking the trouble to get the principal dimensions at 
all accurately. Again there is a general tendency to 
magnify people's own buildings, even down to rooms in 
private houses, so much so that I always distrust mere 
parole evidence about them. Some will mftaaure the 
[ length of their church from the west door to the glass 
of the east window, and adopt other contrivances to 
, gain a few feet of apparent size. Then in calculating 
areas persons will take different views as to what should 
be included, and in buildings of rather irregular form 
there are sure to be different residts. The most fruit- 
fid of all sources of error is the confusion of external 
and internal dimeDBions, and an ambiguous use of the 
word area, even in best books. 

In many cases the measures had to be taken from 
published plans on a small scale, and nobody who has 
not tried it has any idea of the frequent inaccuracies of 
the engraved scales of small plans, and '•^^y-^ likely of 
the plans themselves, which are sometimes inconsistent 
with the printed or engraved measures. Nobody ought 
to print plans intended to show dimensions accurately 
without figuring at least the principal dimensions on 
them^ — and that not so small as to be illegible, which 
the engravers always aim at: just as some architects 

I and their clerks think it looks peculiarly knowing and 
mediaeval to write the inscriptions on their drawings in 
some affected style as illegibly as possible. Even 
where plates are accurately engraved the scale may be- 
come distorted by the damping and drying of the 
paper. I remember some of the largest railway bills 
ever passed being nearly lost in Parliament on an alle- 
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gatioD of an error of level in the plana, until the copper 
plates were brought in to show that it only arose from 
the alteration of the paper. 

Some of the measures which I give only profess to 
be approximate, being got by stepping, or from some 
not very certain information. In those cases I attach 
the mark -~ . I have been obliged to omit altogether 
some large foreign churches and halls for want of 
information, such a3 the rebuilt St. Paul's at Rome and 
St. John Ijateran, which I believe come next after St. 
Peter's ; and the famous Cloth Hall of Ypres, which 
Mr. Ferguason says has a frontage of 440 feet, and 
apparently 50 two-light windows, and all the interior 
on the ground floor open, though of com-se with pillars } 
but be does not give the width. I shall be thankful 
to any one who will send me (to 33 Queen Anne Street 
W.), any further information of this kind, which may be 
added in any future edition. Nevertheless I have no 
doubt that the table gives a very fair comparison of the 
dimensions of nearly all the great buildings of Europe, 
and a few others, and I believe it inoludes every Eng- 
lish church of inside area above 9000 feet, and probably 
omits few as large as 8000. Some smaller ones are 
inserted because I have them, and the chiu-ches are 
worth notice. No order of arrangement can do com- 
plete justice, and on the whole I am satisfied that mea- 
suring by the area enclosed is the best rule to follow, 
though it sometimes gives undue precedence to a build- 
ing by virtue of some low aisle or other appendage 
which adds nothing to its architectural importance. 

Chapter houses are excluded from the dimensions, 
because tbey are not part of the church like vestries, 
_ and in some cases quite outside it. The largest now 
remaining is at Canterbury, 90' x 37', and tbat ^^ 
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Durham was as wide, and 80' long, till half of it w 
destroyed by Wyatt and Bishop Barrington, who carried 
their devastations there from Salisbury, though Wyatt 
atone was the Lichfield destroyer. The largest of them 
all are York and Westminster, each 63' in diameter, 
or 58^ on the square of the octagon, containing 2788 
Bq. ft. But York is incomparably the finest, both in 
its architecture and in having no central pillar, which 
all the other large polygonal ones have, except Southwell, 
viz., Lincoln, Salisbury, Wells, all 60' in diameter, and 
Worcester, which is rather smaller and round inside, 
and Lichfield, which is oval. The rest are smaller 
parallelograms. The York Chapterhouse well de- 
serves its inscription — 



Lady chapels must clearly he included, where they 
are fairly part of the chiu"ch, and visibly increase its 
length or width ; and for that reason Henry VII. 's 
chapel must be included in the length and area of 
Westnainister. The Lady Chapel or Trinity Church of 
Ely is not fairly part of the church, being only con- 
nected by a passage very like that to several of the 
chapter houses. And adding its area of 100 x 45 ft. 
would not alter Ely's place in the table. 

The Gahlee of Durham adds sensibly to the length, 
and I think may fairly be included in the length 
and area, subject to a remark to be made hereafter 
on the question of length. That of Ely is little more 
than a western porch with an external door ; but it adds 
45 feet to the visible internal length : and as all our 
measures are internal, it may be fairly reckoned in, 
subject to explanation. But porches are excluded, and 
-ffith them the Galilee, which is a mere porch to the south 
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transept of Lincoln. Vestries are included in the area, 
but not in the length where they are mere appendages 
beyond the proper east wall of the chancel, as at Laven- 
ham and Wakefield. The length always means the 
length of the middle of the whole church and not of any 
side aisle which may happen to extend further. ' Nave ' 
means up to the central tower, inside of the square, 
where there is one : at Ely it is reckoned to the octagon. 

Some persons would class buildings according to the 
ground they cover. It is sufficient to answer that it 
is impossible to do so with any accuracy, without an 
amount of measuring of thickness of walls and but- 
tresses and turrets, and all sorts of recesses and projec- 
tions, which would be a mere waste of time, even if I had 
the materials for doing it. It has been done for a few 
great buildings, and the results are sometimes noticed 
by Mr. Fergusson and others, but that is a very different 
thing from making a complete list of a great number 
such as this. 

I put the foreign churches by themselves, as the 
diflference of their characteristics from ours will be 
better seen thereby. The leading difference is that 
they are much wider for their length, and generally 
much higher too, though I have not accurate enough 
information about many of the heights to insert them 
in the table. The great width is generally due to their 
having two aisles on each side of the nave, or what is 
called five aisles altogether, which is very rare here. 
Chichester and Manchester are our only cathedrals 
with five aisles. It is singular that two of our widest 
churches, Boston and Yarmouth, have only single 
aisles, but very wide ones ; Kendal and a few others have 
five and four aisles. Nevertheless it must be observed 
that York Minster contains the largest area of 
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genuine Gothic church in the world, or of any c 
north of the Alpe. Most people fancy that Cologne is 
the largest, and Mr. Fergusson calls it so, and it may 
be if you include the height ; but according to the plans 
in his book it is exceeded by Amiena, and still more by 
York. But Old !5t. Paul's far exceeded all of tliem, 
and was the longest-limbed church in the world, and 
had considerably the highest spire, though it was only 
made of wood ; not that it was equal in area to Seville 
or Milan, or half as large as St. Peter's, which however 
most critics consider architecturally a failure. You 
may be surprised to see that next to York comes the 
totally nuned abbey of Bury St. Edmunds, of which 
nothing remains but a few lumps of flint walls. You 
may see a plan of it in ' Yates's History of Bury.' The 
save had 14 bays, and was longer than that of St. Albans, 
though the whole church was not. But its great feature 
was its enormous western transept, forming the west 
front, with a great square tower in the middle, and two 
octagonal ones each 30 ft. wide inside, or 6 more than 
the York ones, at the ends of that transept. It was all 
Norman, like the bell tower which remains in the town, 
besides the larger and more beautiful Decorated Gate- 
way, the finest in the kingdom. 

No other monastic churches, except perhaps Reading 
Abbey, of which not even so much remains as of Bury, 
(and I have no plan of it) were equal in size to the 
cathedrals of the first rank, down to Peterborotigh, 
though some, and especially St. Mary's Abbey, at York, 
were as beautiful as any of the cathedrals. It is r&- 
markable that Yorkshire alone had as many churches of 
20,000 ft. area as all the rest of England, except the 
cathedrals, among which may be reckoned Westminster, 
as it was one for a time. They were Beverley, Fountain's, 
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St. Mary's, Ripon, Guisborough, Bridlington, Eievaulx, 
Whitby, Bylaad, Hull, and Jervaulx very nearly. 
Those of the rest of England were. Bury, St. Albans, 
Glastonbury, Tewkesbury, Tintem, Yarmouth, Coventry, 
Eomsey, Southwell, Boston,and Newcastle. Guisborough 
was probably as large as Bridlington, but I was not able 
to get the full dimensions when I was there, though the 
foundations are said to have been traced. The east front, 
which alone remains standing, is on the scale of the 
largest cathedrals except York. 

I have already made some remarks on west fronts, 
and the different modes of placing the towers, at 
page 257, and I only add that we have none left 
approaching York in magnitude or grandeur, except 
that the west tower pinnacles are a kind of false con- 
struction, looking as if they were carried on a tray, 
instead of rising out of the buttresses as they ought. 
Bickman said that the west front of Beverley Minster 
is to the Perpendicular style what York is to the 
Decorated, and they have certainly a strong family 
resemblance ; but the most beautiful parts of Beverley 
are the Early English transepts, as they are at York. 
The constniction of the smaller transept, with its series 
of set-offs or oversailing stages, which appear merely 
ornamental to ordinary spectators, make Beverley 
Minster the only church in England where that 
problem of the sudden stoppage of the principal arcade 
by an unbuttressed pillar is satisfactorily solved, the 
pressure of these set-offs being equivalent to buttresses. 
It is a pity that that beautiful church, which I never 
omit to visit when I am within reach of it, has no 
central tower, being' in that respect like Westminster. 
I remember when it had a hideous cupola of ogee outline, 
which was removed about 1827. 

z 2 
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TraiiBept8.^Kew people are aware too that it iH"5 
most complete of all onr churches as to plan, lieing the 
only one that lias a great transept with both east and 
I *west aides, and a small transept with an eastern aisle 
besides. The minor or eastern transept of York is poor, 
and does not project beyond the choir aisles on the 
floor, but only in the clearstory, like the centra! transept 
of Glasgow cathedral. But the great transept of York 
s the grandest of tbem all both in size and character- 
That alone is larger than the whole of the great 
church of Boston, But Lincoln is longer, and Old St. 
Paul's was a foot wider, and had the immense length of 
300 ft., and an area of zS,8oo sq. ft. The Canterbury 
transepts are peculiar in the eastern one being larget 
than the central. The second transept seems altogether 
peculiar to English cathedrals ; at least I remember no 
foreign one. It exists at York, Lincoln, Ely (at the 
jst), Diurham, Salisbury, Canterbury, Worcester, Wells, 
Beverley, and Southwell ; which is a perfect cathedral in 
construction, and till lately was a collegiate church with 
Canons or Prebendaries, as Ripon and Manchester were, 
and it ought to follow them in being made intoa cathedral, 
for the relief of the large dioceses of Lincoln and Lich- 
field ; not for a second-rate half-endowed bishopric like 
St. Albans, but on the same footing as Manchester and 
Ripon were added to the old ones. More bishops are 
either wanted or not wanted with the increase of popula- 
tion and clergy and work. If they are not they ought 
not to be created at all. If tbey are, what business has 
the large surplus of the ' episcopal fund,' or of the old 
episcopal estates, beyond paying the fixed salaries of the 
existing bishops, to be diverted to other purposes, for 
the sake of a little claptrap about ' working clergy?' 
The Government which established the St. Allans 
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bishopric had only to say the word and the pretence of 
an opposition to it would have turned into smoke, how- 
ever big were those who threatened it. As Southwell 
Minster is not given in any of the books of -cathedrals, 
I reprint the plan and picture of it (over the page) from 
the Rvjdvm&rdary Treatise on Architecture. 

The churches whose great transepts have both east 
and west aisles are York, Winchester, Ely, Westminster 
(north transept only), Beverley, Wells, Chester (south 
only), EedcliflFe, Patrington, Melton, Faversham, and 
the ruins of Byland. Lincoln unfortunately has not, or 
its plan would be as perfect as its whole external 
aspect. The central tower is vastly superior to the 
unfinished monster of York of much later date. But 
it is not comparable to the perfect steeple of Salisbury, 
unrivalled in the world, or even to what that tower 
alone would be without the spire, except in being 
rather larger. Internally Lincoln has the fault of 
appearing too low, in consequence of the width of the 
middle space and of the arches, which is by no means 
compensated by the fact that its supports occupy a less 
proportion of the whole area covered than those of any 
other great building in the world, it is said. It would 
have looked far better and higher with at least o^e 
more bay in the same length of both the nave and the 
choir. The height is absolutely as great as almost any 
except York and Westminster, but the middle space 
is wider than usual, which makes it look too low. 
Canterbury choir is the same, but looks much better 
by reason of the narrower arches, which consequently 
look high while the Lincoln ones look low. The great 
defect of the plan of Salisbury is the nearness of the 
transepts to each other, and the want of a western aisle 
to the great transept. There ougbt \iO Wh^ \i^<$3^ \j 
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more bays between tbem ; and the main roof would 
thereby have been extended farther eastward, wbereaa 
the church now drops too soon into a cluster of low 
roofs whicli deprive it of the proper length, which its 
Bpire requires more than any church. It is singular 
bow very few spires there are of any considerable size, 
of that the best period of architecture. Many people 
talk of Salisbury as if it were all of one style, which is 
complete mistake. There is no doubt that it suffers 
from the monotony of the multitude of rather plain E E 
windows until you come to the Decorated tower, which 
there is good reason to believe was not even contem- 
plated on anything like that scale when the church was 
planned and begun. 

Length. — My investigation of this whole subject of 
dimensions arose from a diacusaion in the newspapers in 
1864 as to which of our churches had the right to call 
itself the longest. Several of them may do so on dif- 
ferent grounds ; but taking the simplest test, of length 
on the ground plan, the order is undoubtedly, St. Albans 
(now the longest in the world except St. Peter's at 
Eome, and with the longest nave also), Winchester, 
Ely, Canterbury, Westminster, York. But St. Albans 
and Winchester are both obstructed by internal walls or 
screens, so that you cannot see the fiill length ; and so 
is Canterbury, tut not so completely, as you could carry 
a string right through over the screens. At Ely how- 
ever you can see the full length of 517 feet from the 
west door of the Galilee to the east window, and it is a 
yard longer than Canterbury, Externally York has the 
right to stand 6rfit in length as well as area, having the 
greatest length of unbroken roof, except of coiurse by 
the tower, while St. Albans and Winchester drop east- 
ward into low Lady Chapels ; and Eecket's Crown at 
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Canterbury is cut off from the rest, almost as much as 
Henry VII.'s chapel is from WeatminBter, except that 
the Crown is much higher. Next to York cornea Lin- 
coln, in the length of backbone ; for the Galilee at 
Ely produces no effect externally. Nevertheless Ely 
looks much the longest, as its central lantern is small 
compared with the York and Lincoln towers. But York 
Minster was far exceeded in that respect also by the old 
cathedral of St. Paul's, which had an. unbroken back- 
bone through its whole enormoiis length of 590 feet 
inside, and above 600 outside, according to the plan 
in Dugdale, The recorded length of 690 must have 
included something else, or else was a mistake. Mr. 
Longman's book on the successive cathedrals of St. 
Paul comes to the same conclusion. 

St. Albans, Winchester, and Norwich have much 
the longest naves, reckoning them architecturally to the 
central tower, though the choir may pass it internally, 
as it does in all those churches and some others. After 
tbem, in another distinct group, come Westminster, 
Ely, and Peterborough. All these except Westminster 
were originally Norman. Worcester, Lichtield, and 
Beverley have the advantage over sundry others which 
are longer on the plan, by virtue of their full height 
being carried right through, and not dropping into low 
Lady Chapels or Galileea. Reckoning by roofa of the 
fiill height, but keeping the inside measures for simpli- 
city, the order is as follows: York 486, Lincoln 481, 
Ely 472, Canterbury 470 (hut that is not continuous), 
St. Albans 425, Winchester 405, Durham 400, Wor- 
cester 394, Norwich 388, Salisbury 380, Peterborough 
376; and Weatminater sinks from 505 to 350, losing 
both by Henry VII.'s chapel and the apaidal end like 
Norwich and Peterborough, and Canterbury between the 1 
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choii and Becket's Crown. Indeed Westminster 'pn>* 
duces no effect of a very long church, especially with 
the interruption of that wretched St. Margaret's in 
front of it, which only looks contemptible itself and 
does not make the Abbey look larger, as some people 
fancy that it must. 

Height. — That and York are much the highest, and 
both may be called practically 100 ft. high inside: 
but one is three times the width of its nave (ex aisles) 
and the other little more than twice, whereas the usual 
English proportion is from 2^ to 2^, and equality to the 
entire width ; which York has. Westminster looks too 
high and York too low. Moreover the nave of York 
ought to have had two more bays of length, 8 being 
rather a small number, and twice the entire width or 
four times the middle width being a short length for 
the nave of a cathedral or a great abbey church. Some 
of these had 12 and even 13 bays, besides the western 
towers. 

It is singular that Eipon, which can only be placed 
in the third class of cathedrals, by reason of its short- 
ness, actually comes next to York and Westminster in 
height and sectional area, i.e. the height x the width of 
the nave. Indeed it exceeds Westminster and all but 
York in width ; but like York it is not stone- vaulted. 
The church which really exceeds them all in height x 
width, and in width alone with a real stone vault, is 
King's Chapel, comparing it of course with naves proper, 
not including aisles. I again exclude St. Paul's on 
account of its entire difference of construction and 
immense thickness of piers. But our largest vaults 
have not half the sectional area of sonae of the foreign 
ones, such as Amiens and Cologne, and are greatly ex- 
ceeded by a good many of their smaller churches, 
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including some of which I have not the exact heights 
and widths. The rule of equality of height and total 
width holds even in King's Chapel, if you take in the 
width of the side chapels which fill up the deep space 
between the buttresses, making a kind of narrow aisle, 
as a passage runs through most of them. 

It may also be observed that the aisles are generally 
about half the width and half the height of the naves in 
churches of the cathedral or monastic type, or we may 
say, in vaulted churches, though no rule was observed , 
in mere parish churches. Bristol cathedral and the 
Temple church, besides many of less note, have no 
clearstory, or the aisles are nearly as high as the nave ; 
but that is a bad construction both for light and ap- 
pearance, and accordingly is very rare and not to be fol- 
lowed; and the aisles of Bristol are unusually high, 
especially for a church of that general size. The nave, 
which had entirely vanished, has been rebuilt, and is 
intended to have two western towers, which will look 
too near the central one at so short a distance as 100 ft. 
even if they are otherwise satisfactory, which they cer- 
tainly are not in the drawings. 

I have occasionally put two or three churches 
together in the list a little out of order, for reasons 
which will be apparent : s indicates a spire, and c or w 
attached to it means central or western. To prevent 
confusion, I put vP^ for two western towers, and nw^ sty, 
when the two have to be distinguished. C means that 
the Chapter-house remains ; and ^ that the dimensions 
are only approximate. In other cases c means choir 
and n nave. 
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Sizes of Halls, &c. 
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84 
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17000 


258 


68 




5 Spurgeon's . 








13050 


■74 
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6 LtTerpool, St. Georga'fl 
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7 Leeds Town IlaU 
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M Manchester Free TriidB 
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134 


75 
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11 Exeter HaU . 








10060 
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76 




13 Surrey Girdaas Hall 








9330 


'55 




73 


la Norwich, St. Andrew's, with 
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9190 


'43 
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IS Binningham Town Hall 






9100 


140 


63 
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16 Durham, Hatfield Hall 






9000 
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17 Bollon Town Hall 
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113 
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18 St. James's Hall . 
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19 Euaton Squars . 
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SI Guildhall . 
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9a Lincoln's Inn Library 
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34 Eaby Castle . 
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95 Chrbt Church . 
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a6 Trinity . 
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SPANS OF HOOFS. 



Pancrai Station (m high) 
Liverpool, Lime Street 
Birmfogham 



Charing Cross 
Victoria 

Eiog'e Cross, each 



Tieima Exhibition 1 . 360 

1863 ExbibitioD [ iron . 140 

Albert Hall ) 219 k 185 

Pantheon 143 

Florence 138I 

St. r«tw'« 137J 



WIDTH OF DOMES. 

. 360 Be^apore 



St. Sophia . 

St. Pani's '. '. 
LiTalides, Paris . 
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ACOUSTICS of churches, 277-281 
Acquiring a connection, 75 
Air-bricks, 156 
Aisles, half width of nave, 248 

some double, 337 

Albert Hall, 62 dome of, 297 

Alberti, the Italian architect, 155 
Altar, 258. (£^ee Communion table) 

steps, 286 

Altering houses, 226 
Ancaster stone, 161 
Anston stoae, 161 
Apse, semidecagonal, 148, 257 

various kinds o^ 256 

Arbitrations, evils of, 45 
Arch construction, 152 
Arches, discharging, ugly and use- 
less, 153 

flat, 151 stilted, 266 

of church doors and windows, 235 

high and low, 273 

Architect, what is an ?, 63, 91 
Architects and artists, 61 

^reements with, 22-31 

luterations by, 29, 43-45 

charges of, 22-26, 31 

^vemment agreement with, 26 

msufficient superintendence, 60 

education of, 74 

and master builders, 57 

supremacy of, over employers, 20 

their real requirements, 59, 63 

responsibility and power, 16,20 

some feats of, 132, 221 

travelling expenses of, 28 

Architecture, characteristics of mo- 
dem, 106 
— degeneracy of, 107, 219 

*the hope of,* 64 

Architectural Association, 19 
Architectural competitions, 4-16 
■judges of, IS 



Architectural competitions, proposed 

conditions for, 14 
Architraves of doors, 94 
Ashlar facing, 164 
Aspect for houses, 113 

for particular rooms, 114 

V, prospect, 114 

Ayrton, Mr., 19 

BALLIOL College Chapel, 253 
Banisters, 135 
Banisters, usually too low, 136 

bad shapes of, 136 

— iron and wooden, 137 
Bankrupt contractors, 13 
Barry, Sir C, 7, 161, 252 
Basement floors, 120 
Bath stone, 160 
Battening, 155 
Bay windows, 146 

Gothic, 148 

Beams in churches, 169 

Beckett, Sir £., buildings designed 

by, 3 

improved dinner table, 229 

sash pullev, 206 

plan of a house, 125 

— — window fastener, 210 ^ 
* spring curtain' for street-door 

locks, 224 

improvement in safe-locks, 22^ 

theoory of the Great Pyramid 

dimensions, 323 
Bell gables, 260 
Bells, house, 225 
Beverley Minster, 339, 340 
Billiard rooms, 124 

chimney-piece for, 177 

^— size of, 144 

Bishop of Manchester on building, 12 
Blinds, 208, 209 
Bond oi s\it^\\<^^ ^ 
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Bftupneno, Mr., aoi 

Boult, Hr., Ga 

Biorketfl on KardcD walla, 177 

Bramah's W.C, 194 

Bnndoi], Hr., oa roofr, a66 

Biua vork, decBy of. 389 

Brickn, 81 hollow-fftfed, i6a 

effects of uBins soft, 163 

mou]dflJDr'purpofle-madE/a35, 

163, wood, 164 

— baU-HOsed, 177, 336 

red ind vrhile, Bt 

red eenerally liest. 163 

more flre-proof Ihan stone, 163 

Brickwork, pointing. 173, 174, 335 

Bnilding, cost of, 337 

lima ncPded for proper, 48-30, 



I 



Buildinir contmcts, a 

ibflk common fo 

proper fiirm, 37 

Burgeii, Mr., 24, 6a 
BurySt.Edmi-"'- " 
Buttrewien of cl 
flying, 33 



8,176 



Canterbury CathodrE 
aS9.34S 

apse of, 338 

onapter-house, 33s 

transeptfl, 340, 341 

Caniaga porehes, 131 

a veiy sueeessful one, 132 

Capsci^of churcties generally over- 
rated, 351 

Carving, 68 Early English, 71 

Caalellaledal7)-le, 83 



Goetir 



i,jom( 



mwro ugh 1,304 

Bflsh pulleys, ao6 

flpouta,iB7 

Cathedrals, their general symmetry, 

83 English, 54 

foreign, 337 

height of roots, 34S 

length of, 344 

width and height of aisles. 347 

CellarB, 153 
Cement concretB, 174 
Central hall, with lantern, 117 
octagoa, 348 



Chalk used in Gioa, 300 
Chancels square, and apsidal, aGo 
yalne of large, a6i 



Chichester spice, , ^^ 

Chimney-pieces, 177 ^H 

Chimneys, 137 ^H 

depth required fai, 138 ^ 

in mediffival hooaes, 138 

beat place for, 138 

smoky, 139 

Church building, style for, 333, 334 

htick-work for, 334 

restoration, 391-394 

Churches, capacity of, aji 
'Church and the World,' S4 
'Churchwarden Gothic,' 88 
Cisterns for hot water, igs-ij/ 



water-closets, 190 

Clasfiical stfle, 77 

Clearstory windows, a68 
Clerk of the works, 47 
Clock tower, hexagonal, lag 
Closets, in chnrcbes, 331 
in houses, 231 
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schedule of prices, 33 

proper form of, 37-41 

alteration clause, 43-45 

arbitrations connected with, 

division of, 30, 51 

Contractors, 35 

theit reqniremeals, 68 

Coping for walls, 177 
Copper roofing, 183 
Corbels for — ' — 
' Corduroy 



of Hoonti, 187 
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Cornices for chnrch work, 236 
Cost of house building, 227 
Coventry, Trinity Church pulpit, 282 



DAMP caused by adjoining green- 
house, 232 

course for house protection, 154 

Danger of odd steps in houses, 121 
Designs for Albert Memorial, 7 

Foreign Office, 5, 6, 13 

Houses of Parliament, 7 

Law Courts, 6, 7, 19 

Dilapidations Act, 105 
Dinner tables, 229 
Discharging arches, 153 
Domes, 78, 297-312 

theories (^ their construction, 298 

requisite thickness, 301 

tapered, 302 

with * eyes,' Q04 

modes of building, 312 

lanterned, 306 pointed, 306 

pwolygonal, 310 ribbed, 305 

sizes of, 311, 354 

width of various, 354 

Donaldson, Mr. , on sizes of domes, 311 
his book of specifications, 

Doncaster Church, 3, 100, 165 
too short, 100 
pitch of roof, 179 
tower of, 239, 241, 252, 254 
gutters of roofs, 188 
handrail to pulpit, 136 
lightning conductor, 246 
nave pillars of, 169 
oak work in, 70 
pulpit, 281 
roofs, 182, 183 
specifications for, 51 
piers of tower, 169 
diaper work inside, 43 
windows, 11 
cost of, 295 
stone pillars for, 161 
tower, 100 
walls of, 267 

Christchnrch spire de- 
stroyed, 246 

Grammar school, 3 

roof of, 185 

Door, front, best place for, 122 
Door-springs, 215. (iS'ee Hinges and 

locks) 
Doors of rooms, their best place. 



142 



size, 214 



-ptop&c construction of, 213 



Doors, best pattern for, 212 

height of handle, 212 

Dutch style, 80,81 
Drawings, competitive, their falla- 
cies, 8, 9 
, depth of shadows in, 9 



EARLY English carvina:, 71 
style, 52, 272 

Eaves of roofs, i86 
Egyptian architecture, 55 
Elizabethan style, 81 

its symmetry, 83 

Ely Cathedral, 78 

Lady chapel of, 258, 336 

length of, 344 

octagon of, 248 

Encaustic tiles, 170 

for hearths, 201 

Equilateral pitch of roofs, 178 
Evelyn, John, on Gothic Churches, 

77 

Exeter College Chapel, 100 

* Extras * in building contracts, 34 
provision for 42-44 



FALLACIOUS tenders, 11 
drawings, 8 

Fan tracery, 263 

Faraday on lightning conductors, 246 

Fergusson, Mr., 56, 60, 262 

on domes, 297, 299, 309 

on Greek temples, 268 

modem architecture, 107 

on orientation, 85 

on tower construction, 249 

Finish, ancient and modern, 70, 71 
Finishing of stone work, 168 
Fire-bricks, 199 
Fire-grates, generally too low, 199 

their proper place in 

rooms, 141 
Fires, how caused, 139 
Fixing prices beforehand, 12 
Flag-stones, how to be laid, 170 
Floors; laid too soon, 218 

parquetry, 219 

sound-proof, 220 

Florentine style, 81 

Fogs, mistake as to their limits, 112 

Folding doors, 213 

Fonts in churches, 259 

Foreign Office, competition for, 4, 5, 

13 ^ 

French architecture, 72 
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GAL1LEE8, 336 
GarbeM'stook on atehitecture, 
!□, 8i, 361 
Giirdvn wall:<, 176 

bmckeU for, 177 

coping for, 177 

-^-^ * raking, 176 



G1»M liles for Hkylights, 204 
Glasgow CathairnI, aSg 
Glaatonbury kiUitien, 349 
Golhio style, 53, 55 

aticieat and modern, 56, 37 

^ — for churchcB, 76, 233 

for largv halla, ice, 79 

for honses. Bo 

piclnresque, 80 

Its features, 8^, B4, 97 

arohitriTea ot, 94 

heipht of roofs, 178 

plaister proper in, 86, 262 

proportions in, 98, gg 

vaulting, afc, 263 

wnlling of ancient, 

- windows, ][, 79, 147 



166 






, 150 



Grantliani Chorcli spire, 24 
Greek architecture, 55 

absurd for housei 

Greenhonsea open to rooms, 
Gronnd taps, 193 
Ground plans, beaulj of aoi 
Groating, 17a 
Gumey^ stoves, 198 
Gutters of roofs, 179, 188 
on atone, 1B8 



HANDRAILS lo banistert 
form of, 136 
Harris, Sir W. Snow, 246 
Hart, Mr. (Hoblis S; Co.), aa; 
Hatch from kitphen, 145 
Hay tea for oak Qoors, 317 
Headingley Church, 3, 14S, 2 
Headii^ton stone, i6a 
Hinges, iron and brass, 214 
Hoblis's locks, 223, 324 
Hollow-faced bricks, 162 
SoUojr wails, 155 




I '96. 197 



HoUow walls, 

useful for ventilatiOD, i 

their proper tt 

Ilookn for window at ' 
[lopeof AroiiilectL_, ....,._,, 

Quarterly Review t 

ory of , 64, 66 
Hoop iron in walls, 164 
Hot.water apparatus. 195 

wastes heat, 195 

best airangemf-' 

wanning by, 197 

Hotels, modem grand, i5q 
House-building, 108-232 

Btj'lcs of, 97 

House that Paul built,' 73 
House, plana of, with description, 

Houses, general plans for, 116 

wings added to, 116 

with bafiement floors, lao 

with two and three stories, 121 

Houses of Parliament, 7, 10 

stone work of, 161 

lightning conductorfi, 246 

Vicloritt Tower, 9, 239 

Hydraulie ram, 193 



requires large stones, Bi , 

architraves ot llie, 94 

Italian villas, 81, 98 
Ivy heepa out damp, no 



TAMES, CoL Sir H., on the Gred 
U Pyramid. 316, 319, 323. 31 
' Jerry building,' la 
Jones, Inigo, 53 



KEENE'S Cement, 170 
Kent, the architect, 6a 
Kerr, Professor, his book on house- 
building, 116 
King's College Chapel, 84 

the vanning of, 363 

Kitchen, plan fbr, 129 

patent ranges always smell, 203 



I 



LADY Chflpela, 258 
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Lantern over hall, xi8 

— on domes, 307 

— on arches, 313 

Law Courts, the new, 6, 253 
Lay readers in churches, 286 note 
Lead gutters, 187 

inferiority of modem, 182, 183 

roofs, 181 decay of, 182 

soldering, 193 

Lecterns, 285 

Lessons, reading of, 286 note 

Leeds, mortar used there, 173 

Town Hall, 103 

Length, value of, 97 

an English characteristic, loi 

Lewis, Mr., on Domes, 298 
Library tables, 230 
Libraries, 143, 354 

Lincoln's Inn and Trinity, loi 

Lightning conductors, 245 
Lime, Warmsworth, 172 
Limestone, 158 

more fire-proof than sandstone, 

162 
Lincoln Cathedral, 77, 91, 186, 258,341 
Lincoln's Inn Hall, loi, 161, 182 

Chapel, too short, 279 

Library lengthened, 3, loi 

Locks, 222 

Hobbs's improvements, 223 

latch and safe, 224 

Louvres, 276 

Ludlow Church screen, 256 



MAHOGANY, polishing, 215 
Manners, Lord John, 6 
Mansard roofs, 181; 

Marble, 167 l^ders, 201 

floors, 170 fonts, 259 

Sienna^ 201 white, 201 

veneering, 86 

for St. Paul's, 86 

Master-workmen, the old, 70 
< Matching ' floor boards, 217 
Metal work in churches, 288 
Millstone grit, 158, 160, 173 
liitred joints, 216 
Models and drawings, 69 

importance of, 69 

Monks as architects, 58 
Monotony and variety, 103 
Mortar, coloured, 174 
hair in, 176 

— sign of decay in, 173 

— improved by brick dust, 172 

— road-dust in, 173 
when ready for use, 171 



Mouldings, 91-96 
Moulded bncks, 235 

NAVES of Cathedrals, 103, 248 
longest, 345 

Nettlefold's locks, 223 
Newton, Sir I., 124 
Norman style, 53 

OAK doors and oak painting, 204 
Gothic, 213 

floors, 216 

should be screwed down, 2 17 



work in Bath Abbey, 215 
in Doncaster Church, 215 

Ogee mouldings, 95 

Orientation, fallacy about, 85 

Ovolo moulding, 93 

Octagon, how to draw, 248 

of Ely, 248 



PAINTING outside houses, 204 
sham stones on plaister, 89 

Palladian style, 53, 82 

Palmerston, Lord, 5, 98 

Pancras Hotel, 160 

Panels of doors, 91, 96 

Pantheon of Rome, 304, 305 

Parthenon, the, 234 

Pebble-dash, 175 

Periapse, 237, 256, 258 

Pentagon angle in roofs, 179 

Pews and seats, 289 

Piazzi Smyth, Mr., 316, 320, 323,331 

Pillars, bases and capitals, 257 

Pipes, freezing and bursting, 192 

Pitch of roof, 179 

pentagonal, 179 

rules for, 179, 180 

Plaister in Gothic architecture, 86 

rough and smooth, 90 

outside, rough cast, 175 

Plate-glass, 206 

Pointing brick-work, 173 

Polygonal baj^s, 146 

Polytechnic Institution, accident at. 

Porches, carnage, 131 
Porches of churches, 255 
Portcullis Hall, Westroi— *«- -^ - 
Porticoes and porchef 
Portland stone, 158 
Proportions in buil 
Pulpits, 281 
beat constrocti 



^« 



;6o 

Tyttmii, the Great, 179 

th«DrieB respecting, 

tree theory of iu 

its area, 318 its builder, 314 

(p»nil Bdlery of, ^ 

intamiil construction of, 317 

kiEK's and queen's ohambera, 

coffer in the king's chamber, 

317.-333.^5 , , ^. . 

itiiinBtheiiiaCIcal«mditions,3i9 

size of, 315 

slope of its faces, 179, 318, 321 

of its passages, 330 

ventUation in, 328 

wnrking cnbit used in, 331 

Pyramid, the Soconil, 315, 324 
of bails, 180 note 

QUAIN, Mr. Justice, on 'Quanti- 
ties,' 33 

Quantinaa, 31 charges fiir, ga 

QuBFterl}' lleview on Airchi lecture, 

60,64,7a 
Queen Aone style, 80, gj 



Baking walla, . 
Jtansome's artificial atone. T 
Beading desks, af 



Refac 



ngold 



."94 



BenaJssiice style, 5a, 63, 95 

its need of symmetry, 82 

rustic basements of, 167 

etone-work for, 174 

BeredoB, construction of, 25B 
Realoratiou of churches, 291-4 
Bevolving cou'ls, 139 
Rievaulx Abbey, 250 
Eipon Cathedri, 346 
Roman architectuiu, 53 
Roofs of churches, 266 

lead, 18! 

copper, 183 _ 

niodem Gothic, 105 

of large halls, 79 

Imng on walls, 125, i3t 

their slope, 17B 

should have ventilation, 

156 

spans of Tarioua large, 354 

Rooms, tiieir various sizes, 143 
flougi work iosida chnichea, B7 




R.I.B.A.. their code of r 

as to quantities, 3a, 33 

discussion at, on Architeetunr, 

58.59 

___ Gothic VfluItinB, 263 

RublBd stouB-work, 174 
Rulihle walling, 163 
Ruskin, Mr.,76 

on Italian architecture, 60, 86 

on mouldings, 95 

' Rustic basements,' 167 



St, Alban's Abbey, 165, 334, 257, 



old roof of, iBo 

St. Bride's steeple, 7B 

St. Clind's, Headingley, 3, 103 

St. James's, Doncaster, 3^ 379 

Ticar^ 99 

St. Mary's, Lichfield, 3, 259 

— chancel of, 26a 

St, Mary's Abbey, York, 69 
SL John's College chapel, 270 






I, 259. 



bogeat church in the 
J9. 33B. 345 
had taUest spire, 347, 

great transept, 340 



7. 3p9 



3- "SO. 



— ■ — — Peterborough, 3, 250 
t. Peter's at Rome, 9, 85, 33S 
alisbnry CathedraJ, chapter- house, 
90, 336 

spire of, 78, 234, 342, 

■— transepts, 341, 344 

windows, 104 

Sand-paper in finishing, 169 

Sand-stone, 158 

not fire-proof; 162 

Sash lines, 309 — — - pulleys, : 

■ improved kind, aa 

' Seabbling,' 168 

Scott, Sir G. G., 5, 8, 98 

h is church restoration, 

238. =43 

on destruction of pla la- 
ter, 87 

Screw taps, 193 

Serving shelf to dicing room, i^S^J 

Shams, prcachmg and prBCtlM>ip 
a^flctins, SQ 
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Sham stone-painting, 88, 89 

at St. Albania, 90 

Skirting boards cause fires, 139 

Sitting rooms, 123 

Sizes of great buildings, 333 to end 

catalogue of, 348-354 

Sizes of rooms, 143-145 

Skylights, seldom 'watertight, 203, 

204 
Slag-felt, 193, 220 
Slates, blue and grey, 183 

slope requiring, 180 

of thin stone, 183 

Slope of roofs, 180 
Smeaton on mortar, 173 
Smoking rooms, 124 
Smoky chinmeys, 139 
Snowon roofs, 178 
Soldering, the best kind, 193 
Sound-proof floors, 220 
Sounding boards, abandoned, 281 
Southwell Minster, 340 

plan of, 342 

Spire, different kinds, 241 

construction of, 245 

brooch, 243, 244 

foreign inferior to ours, 243 

;- hexagonal, 247 

octagonal, 248 

wooden, 246 leaded, 247 

of various churches, 242, 243 

weight of, 313 

Spouts and eaves, 186 
Spring-seats, 231 
Staircases, 132, 133 

best gradient for, 135 

stone, 135 winding, 133 

Stone, different kinds of, 158, 160, 161 

decay, 159, 161 

painting, 90 

refacing old, 294 

rubbed, 167 

Stone walls are, porous, 156, 158 
Smoothing, 15s 
Street, Mr., 19, 54, 242, 270 
his Law Courts tower, 97, 

253 
his restoration of cliurches, 

87, 292 

Stuart and Smith's gill stoves, 198 

Stucco prevents damp, 155 

Style, choice of, 76 

for churches, 76, 233 

English and (Classical, 52 

new impossible, 53 

— gradually evolved, 53-57 76, 
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£arly English, 52, 272 



Style, Egyptian, 55 

Elizabethan, 52, 82 

Gothic, 53, 233 

Greek, 55 

Italian, 53 

Norman, 53 

Palladian, 53 

Kenaissance, 52, 62, 64 

Superintendence, modern, 67, 75 
Symmetry proper to all stvles, 83 
Surplices, ancient and modem, 286 

TABLES, dinner, 229 
library, 230 

Tamworth tower staircase, 255 

proper construction of, 189 

Tanks, filtering chamber in, 192 

in the ground, 191, 192 

Taps, water, 193 

Taylor, John, on the Great Pyramid, 

316, 320, 326 
Teale, Mr., of Doncastor, 240, 250 
Temple Church, 161, 279 
Tenders, 34 

Tests for size of buildings, 8, 256 
Tewkesbury Abbe}', 256 
Tie rods and beams, 184 
Tiles, flat, 169, 180, 183 

black and red, 170 

encaustic, 170 white, 170 

how to lay them, 184 

* Tooth moulding,' 71 

* Torching' slates, 184 
Totternhoe stone, 160 
Tower building, 234, 239, 250 
over font, 239 

stairs, 254 tops, 240 

central, 250 

chancel and comer, 252 

of various churches, &c., 250, 

253» 254 
Tracery, slovenly mode of glazin'^, 

273 
Trades unions, their effect, 70, 168 
Transeptp, 340 

modern double-barrelled, 270 

short and long, 269 

of various churclies, &c., 341 

Tredgold on Ventilation, 140 
Trees near houses, 110-112 

artificial ponds, 192 

Trinity College Libiaiy, 101 
window arches of, 151 
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NDERHAY'S water-closet, -- 
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YAULTING, 262 

» hei|;ht of, 265 

Vestries at east end, 337 
VeDtilation of roofs, 202 

bed rooms, 202 cellars, 153 

churches, 275 

kitchens, 156, 203 

rooms, 140, 201 

schools, &c., 202 

\' ic-ioria Tower, Westminster, 186,239 
* Vigorous ' style of architecture, 96, 

97. 292 
Vitruvius on mortar, 172 
Viollet le Due, 72, 74 

* how to build a house,' 72 

his cure for smoky chimneys, 



139 



his roof for a house, 178 



WACKERBARTH, Mr. 316, 324, 

'' 332 

Walling, random, 166 
Walls, garden, 176 

raking, 176 

of houses, 106 

generally too thin, 106, 138 

of cement concrete, 174 

hollow, 155 

hoopiron bonds in, 164 

rock-faced, 166 

of towers should be of stone, 166 

W^arming churches, &c^ 197 
Warmsworth lime, 172 
Water, hard and soft. (Sec Tanks.) 
Water-closets, 194 

for cottages, 195 

ventilation of, 194 

West front'', 257, 339 

Westbury, Lord, 22 

White's Selborne, 109, iii 

Wind, mistakes about, no 

protection of gardens against, 

177 
houses, no 

Winding staircases, 133 

Window arches, 150 

flat, 151 

discharging, 153 

bars, 206, 274 

panes, 2o(5 



Window pnlleys, Sir E. Beckett's, 206 

ropes, 207 

fasteners, 210 

Hopkinson's, 210 

Sir E. Beckett's, 210, 

mullions, thickness of, 11 

brick, 23s 

tracery, 272, 273 

Windows of churches, 268 

Early English, 272 

high arched, 273 

Norman, 271 

painted, 269 

for houses, the best kind, 97 

.. should be high, 149 

should open at the top, 140 

best place in rooms, 146 

\bow or bay, 146 

French, not good, 149, 204 

polygonal bays, best, 147 

set in stone, 203 

with sliding sashes, 205 

with swinging sashes, 205 

Wire netting over windows, 276 
Wood, seasoning of, 49 
Wood bricks, 164 

spires, 246 

work, finish of, 169, 267, 291 

Worcester Cathedral, marble pave- 
ment, 170 old painting in, 90 

tower top, 3, 240, 294 

turrets, 247 



Wren, Sir C, loi 

on Gothic style, 77 

on flat arches, 151 



^ORK MINSTER, 102, 257 
area of, 337 



338 



largest Gothic church, 257, 

groportions not good, 257 
hapter house, 336 
length of, 344 
its transepts, 340 
restoration, bad, 263 
vaulting of, 262 



York's Column, Duke of, 134 
Yorkshire Abbeys, the, 338 

flagstone, 158 

Ypres Town Hall, 103 
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M.R.I. B.A., lie. I1luslial»lwJtbPIatessndDiatfraDs. as " 
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Treatise on; coctainiBe a Synopsis of tha princii " 
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4!. COTTAGE BUILDING. By C. Bruce Ai.i.en, ArcUleC*" 
ElerFBlh Bdltion. wviHil and enlarsc^. Nuncrau.i Iltualialiaiu. ii.U, 

iS- LIMES. CEMENTS, MORTARS, CONCRETES, MASTICS- 
PLASTERING, &c.. RndimmUry TreatiM on. By G. R. Buhkbu, CE- 
Ninth Edition, with Aiipendicci. is. fid. 

57. JVARM/NG AND VENTILATION, a Rudimentaiy TrcaOae 

onibeinBaconclBeEnwriliongfUioGmoriilPrinripleiofllioArtofWimi- 

ioE ud VenlilalinK IlomHtic and Pnblic Buildingt, Minis, LiglilbiniEei, 

Shii»,*c. By CUAU.IU TouuiKSOM, F.B.S., dc. iTluatratBd. ji. 

mti". CONSTRUCTION OF DOOR LOCKS. Compiled from ihi 

■■ Papcn nf A. C. HOBBS, Esq., of NcW York, and Edited hj- CHAgtBS TCM- 

i.TXHH, F.R.S. To *^h i> added. ■ Deimption nf Fenbv'. Patent Ldcki, 
aodaNoIeupoalHOH SAFEsbf Robert Mallet.M.I.C.B. UIos. >i.6d. 

HI. ARCHES, PIERS, BUTTRESSES, *■<■..■ Eiperimental Essays 
lo'tlie^PtactirafB^ldc" By wli.uAM'Bt^. nlM7iated.'"i.,6d.^ 

Ji6. ZffS ACOUSTICS OF PUBLIC BUILDINGS; or. The 
Principlci of the Scienre of Snund applied to the purpoKi of thsAichitn. t and 
Builder. ByT. RogekSui'ih, M.K.I.BJ^., Aichilect. Illuitrated. is.ed. 

124. CONSTRUCTION OF ROOFS, Treatise on (he, as regards 
Carpentry nnd Joinerv. Dislaccd frora tbo Works of Rohisok, Price 
Tkbdcold. Illustnl^d. is. ad. 

137". ARCHITECTURAL MODELLING IN PAPER, the Art of. 
By T. A. RicHAHDSox, Architect, With Hlnrtrationa, liciianed by the 
Autiior, andmeraTedbyO. jEwrrr. 11. 6d. 

128. VITRUVIUS— THE ARCHITECTURE OF MARCUS 

VITRUVIUS PQLtO. In Ten Books. Translated from Ihc LatT.l by 
JosRFU Gwir-T, F..S.A., F.R.A.S. Wilt, jj Plates, js. 
130.. GRECIAN ARCH ITECrURE, Aa Inquiry into Oie Principles 

" ----- - - te Vol., half bouad. eHUtl,.-d"A.s(.xtrt 



I • til. DWELLING-HOUSES, o RndiniBnlaiy Trentisc on the Ereelion 
' of. ByS.H.BRiWKS, Architect. New Edition, with Plates. 21. Cd. 

156. QUANTITIES AND MEASUREMENTS,-R.a\i\aQ,'!Lic\:&.a.tasDA 

--.i.. .1 r_ ..j_^i ■ Majpn,!^ Plaslerer^', Plumbem'- Pointpr.'. I'nnm- 
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hanffem', Giiders', Smith.', Caipmlen', and Joincni' Work. By A. C. 
B«ATOK, Atdbitoct and Snrvi>>or. New and Enlarned Edition. lUns. IS.M. 
5. LOCKWOOD &• CO:S BUILDER'S AND CONTRACTORS 
PRICE BOOK, wtth which is iiiioquirntea Atchi.kVs and portioni of the 
lale G. R. Fuii-.fr i;> ••UiiLum's Puch Books," for i8j6, eonlaining 
the latest Price? Ill .nil kln.l! „i iiiiiinL'ts' JlateriaJs and Libonr. and of aft 
Tradea eonneeEeJ vj\\h I^llEillh^ . witli m^ny osofill and important Memo* 
randa and TaWes ii"- "■" li"-' Mfmbi-rs of the Metropolitan Board of 
Works, of Dislricls, DLStricl Offi.ir!, and District SnrTByon, and the 
Metropolitan Rie-laui. I'he whole Revised and Edited hy Piuxcis T. 
W. MiLiiB, Architect and .Sun'eyor. js. 6d. 
IBs. CARPENTRY AND yOINERY—'SlKS. Elemhstart Prin- 
CTPLBS OF CutriNTKY. Chiefly eomposed from the Standard Work of 
Thomas Taancoui, C.E. With Addilioni from the Works of the most 
Recent Aothorities, and a TREATISE ON JOINERY hy E. WVKBHAB 
Tar:i, M.A. Nnmutoiu niustiationi. js.ed. 
182*. CARPENTRY AND yOINERY. ATLAS of 35 Plates to 
accompaDy the fareeoing hook. With Descriptive Letterpress, ^to. 6s. 

187. HINTS TO YOUNG ARCHITECTS. By George Wight- 

WICK, Author of ■' Tbe Palaee of Architecture," ftc. &c. New, Revued, 
muV^oodcu ™'3S. l5. ' ' \jHtl ^klisiJ. 
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^i^chl lecture, Building, etc., cenU'nuid. , 

'88, HOUSE PAINTING, G&AINING, MARBLING, AND SIG^f 
U-KiTfNC.- A PiBcticat U^iniul of, contiinlDC full infbrmatlan on the 

Lelleni andJPtacIiceof^SiMVrilinj. a* Prinei^M^of Dceorat?™ Art, a 
Coung of Elcmentui; Drawinc fnr^mise P^hilen. Writer, to:., and a. 
CoUcclion of Uscftil REcffipM. With 9 CplQured PlalM uf Woods anij 
Marbles, and ntuly iw Wood Enjravldgs. By Ellis A. Davidso.i, 
Autlior of " Bmldiog Caulructioo," -Dntwice for Carpenters," &c. w. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 
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CIVIL ENGINEERING, ETC. 
13. CIVIL ENGINEERING, the Rudiinents of; for tlie Use of 

Bogianen, for Pmctieal Engineers, and for the Army and Navy. Ity Henrv 
Laiv. C.E. Including a Srction on Hydraulic Engineering, by GeOBOE K. 
BuBNELL, C.E. !lh Etiiiifin. Willi Noli-5 and rUnslrations by Rodhri 
MAtLur, A.M., f.li.S. lllustijled with I'lales and Diagram!, ss. 

„„^ „„..,..-.- „„ -,. — „,..„ ..™ ' ■'-J}^_ -_ 
d. niui 

30. THE DRAINAGE OF TOWNS AND BUILDINGS. By 

G. D>iysiiAI.a DBWSet, C.E. [Jew Edition. lUnstrated. as. 6d. 
V Wilk" Drainage if Distrlcls end LoHd!" in Ont Vt!.,v.bd. 

31. WELL-DIGGING, BORING, AND FUMF-WORK. By 

Tdhn Gioroe^Swindbij., Assoc. R.I.B.A. New Edition, rc<i:ied by G. R. 



4J. TtJBULA. 

Particularly deicribioff the Bmi.isijiA and Conway Tubui.ar Bbidgbs. 

With a Sketch of Iron Bridges, and Illmlrations of the Application of 

Malleable Iron to the Art of TJridge Building. By G. D. Dkmpsey, C.E., 

New Edition, with I11uitr;<tion9. 1;. 6d. 
6a. RAILWAY CONSTRUCTION, Elementary and P.aclical la- 

Wtuction on the Eeiencc of. By ,Sir Macdokaip Stkpiiek-WN. C.E. 

New Edition, revised and enlarged by EoWAHD NuGEKI, C.E. Plates and 



Repair of old Sea Walls. ByJoH.'< Vies 
Notes by RoBiET Mauat, F.K.S. ». 
81. WATER WORKS, for the Supply of Cities and Towns. With 

f Water! 1 
for raising Water. B; Sax 

8s"*. GAS B'O.ffJi'S.aiiij the PracilceofManufactufingand Distributing 
Coal Gaj. By ?■"•"- w,,,-..,.. rp «,.„ Prtiif™ ™,,.~1 bu w. 
Richards, C.E. 1 
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3D ElementUT and Piw- 

_ __ _ lo ihe Moihod ofCmidutfiiJ 

Sufaleirancoui Sumti irithont tbo Uic af the Magiuitic N«dle, and oOb 
miHloni Improvements. By Thomas Bakes. C.E. lllnstrattd. ».6d, 
Iia. C/F/L ENGINEERING IN NORTH AMERICA, a 

of. By David Stivehsoh, F.R.S.E., tc. Plato and Diaginim. u. 
. RIVERS AND TORRENTS. Wilh the Method of RegnlilioE 
theif CoBtiM and Chnnncli. By Profosjor Paul Frisi F.R.S. of Main. 
Towhich iiadded. AN ESSAY ON NAVIGABLE CANALS. Tranilitrf 
byMajor-GeneraijOHX GABSiui. otlhoBengilEnginwTs. Plata. n.M. 



MECHANICAL ENGINEERING, ETC. 
CRANES, Ihe Coiistruction of, and other Machinery for 

Heavy Bodies r^ Ihc Eroction of Buildings, and for Hoi^tine GdoOi. By 

JosiFH Glvnn. F.R.S. , Slc. Illiutiatcd. is. fid. : 
THE STEAM ENGINE, a Rudimentary Treatise on. By Dr. 

Labdhbb. lUuitnited. ii. fid. 
STEAM BOILERS : their Const raction and Management. By 
R. AuuTBOKD, C.E. Illnitrstcd. is. 6d. 
AGRICULTURAL ENGINEERING : Farm Buildings, Motive 

Pow«, Field Mnebinej, Mgehipory, and Implements. By G. H. Axatswa, 

C.F. Ulnilrated. js. 
CLOCKS, iVATCHES, AND BELLS, a Rudimentary Treatise 

UB. By Sir Euvi'ND BECKETT (UlD Edhund Bbckbtt Denison, LL.D., Q.C.) 

A nev, Rei-iaed, and considerably Enlarged Fdilioo |l)ie 6tb), «ith rerv 

numeroiu Illiistralion.. 4a. 6d. \Jk>I publishd. 

THE ECONOMY OF FUEL, particularly with Reference to 

Reverbatory Fnniaccs for thi! Mannlactnre of Iron, and to Steam Boilcn. 

By T. Sykes Pridiai-x. is. &d. 
THE POWER OP WATER, as applied to drive Hour Mills, 

snd to give motion to Turbines and oChec Hydrostatic Engines. By JasEPM 

GLrHH, E.R.S.. &c. Now Edition, niuilratnl. 11. 
PRACTICAL MECHANISM, the Elements of; and Machine 

Tc»)li. ByT^BAKEK, C.E. With Remaika on Tools and Machinery, by 
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. ATLAS OF PLATES. lUuslraling the above Treatise. By 

C. D. Abel, C.E. 7»-6d. 
. THE COMBUSTION OF COAL AND THE PREVENTION 

OF SMOKE, Chemically and Practicslly Considered. W-ilh an Appendli. 

ByC. Wys Williams, A.l.C.E. Plato, js. 
I. THE STEAM ENGINE, a Treatise on the Mathematical Theoiy 
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Afechanical Engineering, etc., ai/ilimieif. 

166. rOWER If/ MOTION: Horse-Power, Motioo, Toothed- Wheel 

Gearing, Long sod Short Driving Bandu, Anculai Forces. By Ta»ss 
Arkodr, C.E. With 7J Diagrams. Is. 6d. 

167. THE APPLICATION OF IRON TO THE CONSTRUCTION 

OF BRIDGES, GIRDERS, ROOFS, AND OTHER WORKS. Showioe 
ths Pridcipio upnd wfaicli sucfa SnuctLies are •luigned, and their PncticJ 
Application. ld> FRASC15 CAHr™, C.E. Numerom Woodcnti. =«. 
171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By Iobn Maxios, Enaincer, Inttrnetnr in Eapnocring 
Drawing, Rgyal Saval CnUe™, Greenwrch, formerly of R.S Jf^.^SpntS 
Keosinglnn. Third Edilicm. lUiutiatcd with 7 Platdaad ncar]}'35oWoad- 

;_190. TteS'm and the steam engine, Stationwy and 
FDrtablc. An e1?mcntaiy Iroa&so an. BainE an exteDiion of Mr. John 
SbwbIL's" Treatise pn Steam." KyD. KisNKAR CiMLS. C.E„ M.I.t.E. 
Anlhor of ■■ Railway Machinciy," " Railway Locomotive!," tec, Su:. With 

^:t,llmero^s lllunratLons. js. 5d. [Jml .n^ri^ 

If AVAL ARCHITECTURE, the Rudiments of; or, an Exposi- 
tion of tho Elemenlary Principle of the Science, and their Praclical Appli- 
cation to Kaval CoDitructiun. Compiled for the Utc of Beginners. Bj 
ftUKS Pk*kb, School of Naval Arqhilectnre, H.M. Dockyard, Portsmoulli, 
onrth Edition, corrected, with Plates and Diaeranu. is. bi. 
53». SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 
and Practical Principles of the Construction of. By Hakos a. Sommbk- 
FKLDT, Surveyor of the Royal Nprwoglan Navy. With an Appendin. 11. 
S3"*. AN ATLAS OF ENGRAVINGS to Uluslrate the above. Twelve 

large folding phites. Royal 4to, clutfa. T>. 6d. 

54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 



ttlPBUILDING, NAVIGATION, MARINE 
ENGINEERING, ETC. 



Rudimentary Trcalise on. Also Tables of Span, Rigging, Blocks : Chain, 
Wire, and Hemp Rapes, »c., relatU'e to eveiv class of vessels. Tagelher 
with an Appcndii of Dimensions of Sfasls anrf Yards of the Royal Na™ of 



for the Uio of Ship Owners and Ship Builders. By John GuisTHiH, Con- 
sulting Engineer and Naval Architect. Fiflhfdition, with important Addi- 

54". AN ATLAS OF FORTY PLATES to lUxistrate the above. 
Fifth Edition. Including lie latest Eiamples, sucli as H.IJ. Steam Frigates 
"Warrior," "HerculesI'' " Bellerophon ; " H.M. Troop Ship "Seiapis," 

SS. THE SAILOR'S SEA BOOK: a Rudimenlaiy Treatise on 

Navigation. I. How lo Keep the Log and Work itoS. IL On Finding the 
Latitude and LonKitnde. By Tahss Grebvwoob. fl.A., of Jejus CoHegt, 
Camhridge. To which arc add^. Directions for Great Circle Sading : an 
EiMy on the Law of Stormj and Variable Winds ; and Eiplanationi of 
TcTRii used in Ship -hull ding. Ninth FjIltioD. with seven] Engravings and 
Coloured IllusLrations of the Flags of I>taritime Nations. IS. 

80. MARINE ENGINES, AND STEAM VESSELS, a Treatise 
on. TogctluT with Practical Rcmarlii on tho Screw and Propelling Power, 
ss used in the Royal Iind iSIerchant Navi'. By ROBEKT iSuKlIAV, C.E. 

fe™°"nd thT^^EVi^lents^inFienchrGeraian,' and Spanish^F'ifth Edition, 
revised and enlarged. Illustrated. 3s, 

7, STATIONERS' HALL C0V1R.X, lAJTlGXTE. ■aWA.j ■«..':.. 
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A EiIitioD,revi>«l,wiltinumcreu>muslraIioniaiidMod<Ji. is.6d'. 

F 99. NA VJGA TION AND NA UTICAL ASTRONOMY, in Theory 

' .ind Pmclice. With Altrmnti lu fncilltstc the Fmdins of Ihe Time and tbt 

I^ngilode at Sm. By J. R. Young, formerly Vrofeaidr of llalbomaticj in 

Helfoit Cslteee. DiiuCnilfd. u. «d. 

ioo>. TABLES intended to fndlitate llie Operations of Navieation and 

106. SHIPS' ANClfORS, a Treatise on. By George Cotsell, 

N.A. lUmtratpd. 11. 5d, 
IM. SAILS AND SAIL-MAKJNG, an Elementary Treatise on. 
With DnDBhtine. and Ihe Centre of Effort of the Saili. Also, Weigbts 
and %jte* of Ropes ; KlaatJD^, Rig^f, and Saiii of Steam Vn»]a, Ac., Stc 
Tenth Edition, enlarged, -mih an Appendin. By KoBanT Kippisc, NA., 
Saitmaher, Qu3}iido, Newcastle, llfiutratcd. a. 6d, 
Kcc. THE ENGINEER'S GUIDE TO THE ROYAL ANI> 
■ MERCAJmLE NAVIES, By a Pbacth.al EKCi-iKEa. Reriapd by D. 

F. M'CA»Tin', lalo of the Ordnance Snrvej- Officf, Soolhamptun. ]3. 

PHYSICAL SCIENCE, NATURAL PHILO- 
SOPHY, ETC. 

1. CHEMISTRY, fur ihe Use of Beginners. By Professor George 
FoOTHs, F.R.S. Wilh an Appendix, on the .^ppficatign of Cbcmistiy to 
AgricuTtnrc. h. 
. NATURAL PHILOSOPHY, Inlrodnction to the Study of; for 
the Use of Beginners. By C. ToHT.txsox, l.prlaicr on Natmn! Sdenca in 
King's College School, London, Woodcut., .s. 6d. 

f 4. MINERALOGY, Rudiments of; a concise View of tiie Properties 

l otMincralt. By A. Ramsay, Jun. Woodcuts and Steo! Platen, js. 

f 6. MECHANICS, Rudimentaiy Treatise on; being a concise Ex- 
position nf the General Principles nF Mechanical Science, and their Applica- 
tions. By CiiABLES Tdmliksos, Lecturer on Nalnral Science lu tene'i 
College School, London. lUastialed. is.6d. 

' 7. ELECTRICITY; showing the General Principles of Electrical 
Science, and tlie pniposct to which it has heen applied. By Sit W. Ssow 
Haebis, F.R.S., L:. Wilh considcrahle Addilionx by K. Sasivs, C.K,. 
F.S.A. Woodcuti. IS. 5d. 
. GALVANISM, Rudimentary Treatise on, and the General Prin- 
ciplei of Anbnal and Voltaic Klcctricily. By Sii W. Skow Harris. New 
Edition, revised, Willi consldenble Additions, by Kobekt Saoimi, C.E.. 
F.SJl. WoodcuU. IS. 53. 

- 8. MAGNETISM; being a concise Exposilion of the General Prin- 
ciples of Magnetical Science, and the Purposes to which it has been applied. 
By Sir W. Ssow Habkis. New Edition, rtviacd and enlarjed by H. M. 
NoAD, Pb.D_ Vice-Pnsidenl oF the Ch<™ic,il Sorictv, Anlhor of "A 
Manual of ElBetridly,"ftc.,&c. Wilh 165 Wopocuts. js. 6d. 
. THE ELECTRIC TELEGRAPH; its History and Progress ; 
wilhDescriplionsofsomeofUicApparaUs. ByR. Safiink, C.E., F.sX.&t. 

12. PNEUMATICS, for the Use of Beginners. By Ch.\klks 



i.i-H Tate, A.L.S., F.G.S. Wilh numerous Plates and. It 
6d. Clntil boards, 7s. 6d. 
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Physical Science, Natural Philosophy, etc., continued. 

79«*. PHOTOGRAPHY, Popular Treatise on; with a Descriptioii of 

IhE SlcrcDscopt, Bee, Trandatn! Inim iLc French of D. Vas Mowkbovbv. 

bjW. H.THOB.VTUWAriE. Ph.D. Waodcuti. 11. 6d. 

96. ASTRONOMY. By the Rev. R. Main, M.A., F.R.S., &c. 

Nciv and cnUrgod Edison, with an AppcnJii on " SFECtnim Amljlij." 

97. STATICS AND DYNAMICS, the Principles and PractiCE of; 

einbradns alto a clear devtlopmcnl of UvdrostntlL-i, Hrdroih-aamics, and 
CmtmlFMCc.. liy T. Bakeh, C.E. is. 6d. 
138. TELEGRAPH, Handhoolt of the; a Manual of TeleRrapli)-. 
Telegraph CIcrki' Remembianccr, and Guide to Candidates for Employ 
mcntinil.cTulfgraphSaryiqo, ByR. Bosn. Fourth Edition. «ri«d and 
unlaigod ; Id wiiich « appended, QUESTIONS on SLAGNETISM, ELEC- 
IRICITV, and PRACTICAl. ITlt^GBAPHY, for the Use of SludenH, 
hy W. MtGKiKDR, FirslAsristant Superintend cm, Indian Gov, Telfgraphi. 

143. EXPERIMENTAL ESSAYS. By Charles Tomlinson. 
I. On the MolinnsofCamphor on Water. II. On the Motion of Camphor 
toward! the Light. 111. UistoryofthcModoniTlieDryofOew. Woodcula. is. 

173. PHYSICAL GEOLOGY, partly based on Major-General Port- 

lock's" Rudiments of Geologj-." Ily Rau'II TjiTt, A.I..S., ic. Numeroiu 

174. HISTORICAL GEOLOGY, partly based on Major-General 
a --..0..^, .. By Ralph Tatf, A.L,H,.ic, Woodculr ~- " 



173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

fit Historical. Partly hasod on M ' " -' " '- ■■'■-'■ -' 

,-• tjoology." fly Ralph TAir, A.I 



, ^Partly hasod on ^Major-Grneral PoHT 



1. ANIMAL PHYSICS, Handbook of. By DlONVSl 
O.CL., formerly Prefesjor of Natural Philosophy and Asl 
rortltv CollOEe, Loadoo. With jao Illostralioos, In Oni 



MINING, METALLURGY, ETC. 

URVEY. 
\< the Mjg- 



II-. SUBTERRANEOUS SURfEYlNG, ElemenCaty and Practical 
1. ByT'Hou*a Feswick, 



SarmyorofMlnei, and Thoha 
133. METALLURGY OF COPPER ; an Introduction to the Methods 

of Seekinff. Mining, and Assayine Copper, and MannfacturinK its Alloys. 

By ROKEBT H. Lauuokn. Ph.D. WoodcoU. :s. M. 
liJ. METALLURGY OF SILVER AND LEAD. A Descriplion 

oflheOres: thelrAiaayand Treatment, and ralunblo ConstUnenls. By Dr. 

R. H. Lamhohn. WoodeuH. 11. 
115. ELECTRO-METALLURGY; Pradically Treated. ■ By Alex- 

AHDKit Watt. F.R.S.S.A. New Edition. Woodcut., m. 
17a. MINING TOOLS, Manaal of. For the Use of Mine Managers, 

Agents, Student!, So. Comprisiog Obserradons on the Materials from, and 



I7l". MINING TOOLS, ATLAS of Engravings to Illitstriil 
ahove. containing az lUuilrations of Minini: Tools, dni.ni to Scali 

7, stationers' h.ill court 1 ^,\.'Wi^1t vi\\\., ■t-':. 



i 



WEALE S RUDIMKNTAEV SEKIES. 

Idlning, Metallurgy, etc., continuid. 

176. METALLURGY OF IRON, a Treatise on the. Conlaining 

fl IroD OrM, ProcHKi of Msnu^tnn: oi Iron and Steel. 
BjuiiHAH. F.G.S.. AiidciiLte of the Royal Scliool of Min 
KditioD. mnied And ealatfied, with numerauE IlIu&tratiGDA. ^b. do. 
1 180. COAL AND COAL MINING: A RudimentaJy Ttealise on. 
B» WAmsr.TOK W. SHvm, M.A., F.E.S.. %x.. Chief Inmettot of ths 
Minct oi Ihi Crown undofthu Duch^of Ccimws,ll. New Edition, icriicd 
.-iDiI cgmctcd. With numoroui IUiuinLii<>i». }/». 6d. 



EMIGRATION. 

\ 154. GENERAL HINTS TO EMIGRANTS. Cantsinine Notices 

' of tho TurioM Field! for EDiierallon. With Hint, on Preparation for 

EmigralinK. OuMiu, Sc. Ac. With DirecIiDni and Rccipei useful ta the 

Bmlifrant. WilhaMapoftbs World. 11. 
I 157. THE EMIGRANTS GUIDE TO NATAL. By Robert 
r UuBi Mask, F.R.A.S., F.U.S. Second Edition, caicfuliy corrected to 

Visa. ThF'eMIGRAN^'s'gUIDE TO AUSTRALIA, New South 
' Wfht. Wnltrn Amhalin. Spuli Antlnlia, Videtit, and Qiiuntiaaa. Bj 

die Rev. jAHBs BAIitn, B.A. Map. ». Gd. 
ti6o. THE EMIGRANT'S GUIDE TO TASMANIA and NEW 

ttS9 & THE EMIGRANTS GUIDE TO A USTRALASIA. By the 

160 Rev. J. Bairb, B.A. CompriiinBlhcabovotwovolnm" '" -i^.i. 1 1_ 

WithMapfofAiutraiiaandNewZealand. JS. 



Ihbfwds. J 



AGRICULTURE. 
. THE DRAINAGE OP DISTRICTS AND LANDl 
G. DavsDALH DxHFSEV. C.H. Illuitrated. ». 6d. 
•.• Wak - Dmin,^ of TimH! a«d Bmtdingt," ,„ One Val.. 
63. AGRICULTURAL ENGINEERING: Farm Build i 

,, J ^.__t, r .... c...j;-_ T,,..j "achina, and rmplementa. 

By Professor 

DOSAUISOX. IS, 

MILLER'S, MERCHANTS, AND FARMER'S READY 
RECKONEK, tor ascetUinlng at sight the valoe of any i3U.inlilyot Cora, 
fcom One Bushel to Ono Hnndced Quarters, at any riven pritc. (rom £ 1 lo 
£5 per ouartEr. Together with the approiimale Talnca of MillilBnet and 

140. SOILS, 'SIANURES, AND CROPS. (Vol. i. Outltmes OF 

Modern Pabbixo.) By R.Scott Burk. Woodcnl>. «. 

141. FARMING AND FARMING ECONOMY. Notes, Historical 
andPraetieal, on. (Vol. i. Outunbs Dp Modbrs FASMrao.) BvR.ScoiI 

BlFHS. Woodcul.. IS. 

142. STOCK; CATTLE, SHEEP, AND HORSES. (Vol. 3. 

OuTUHEs OF Modern Faruikg.I llyR. Scott Bl-rn. Woodcuti. 11. 6d. 
145. DAlJtY, PIGS, AND POULTRY. Management of Ibc. By 
K. StottBurk. With Notes on the Diseases of Slock. (Vol, ,. OuiusBs 

OF MODIRH FaRHIHC.) WoodcUtS. 29. 

I4G. UTILIZATION OF SEWAGE, IRRIGATION, AND 

RECLAMATION OF WASTE LAND. (Vol. <■ Outlises of SIodbrb 

Farming.) By R. Scott Bcrn. Woalcuu. u.fid. 

•,• Nqs. 14D-1-1-S-6, in OneVol.,liand«oniely half-hound, entitled "Ouiuskj of 

MouEKN Farmihg." By Robert ScoTt Burn. Price iis, 

177. FRUIT TREES, The Scientific and Ptofitablc Culture of. From 

IhoFreni-hofDi.' BHEriii,, Revised hyCiBo. GlEWl-. 18; WoadcUtl. Ji.td. 

LONDON ; CROSHV uiCK'swnj >»Q ':,'a.. 



WEALES RUDIMENTARY SERIES. 9 

FINE ARTS, 
ao. PERSPECTIVE FOR BEGINNERS. Adapted to Youdb 
Students and Amalenn in Aichitvcluri', Painting, &c. il]> Gsdbi^e Pine, 
Artist. Woodcuts , as. 

40. GLASS STAINING; or, Painliag on Glass, The Art of. Com- 

I tba GHiss, and Firing or Burning in tho Crilaure. From the GcmiJn of ll" 
Gessbri. To whicli is added, an Appendix on The Ari oe Ii>A>.£m\c, 

41. PAINTING ON GLASS, Ihe Ail of. From the Getman of 

EHAMVEtOi-ra Fkowiekb. is. 
69. MUSIC, A Rudimentary and Practical Treatise on. With 

nnmeroia Eiampl^s. By Chablhs Child SpBBCcii. is.ed. 
71. PIANOFORTE, The Art of Playing the. With numeroua Exer- 

i%\. PAIN-nNG'^'pd^FULARLY EXPLAINED, including Fresco, 
Oil. iklotaic, Water Colour, Wster-GUss, Ti^mpera, Eocaustic, Minialure, 
Painting on Ivnn-, VEUimi, Pottery. Enamel. Glass, S;c. Witfi HistorioJ 
.^ketehca of the ProsTca of tbe Ait by Thohas John Gultjck, sssiited by 
John Tmas, F.S.A. Third tdition, revised and enlarged, with k'rnntisptece 

1S6. T G^MMAR OF COLOURING, appUed to Decorative 
Painting and the Arts. l)y Georce Fikld. New Edition, cnlcLtgsd and 
odaplei to the Use of tie Ornamental Painter and Designer. By Ellis A, 

Coloured iliagrain! and numctouf Engiavrd|s™n Wood."' is. 6d. 



ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, a Treatise on; in which 

their ConBtnidion and ttie Methoda of Testing, Adjusting, and Using them 

lam cnaciiely Enilained. By J. F. If eathir. M.A., of the Royal Uilltaiy 

,AeBdeiny, Woolwich. Originil Edition, in 1 to]., IIluatralEd. is.6d. 

• -* IicaFderineihe ahove,btt:nr£fHitctay, " Originai Edition^^ or give the number 

in the Seria (31) ito disli-igainh 't fi-cm thi Enlarged Edition is I ™U. 

60. LANB^ND ENGINEERING SURVEYING, a Trestise on; 
Willi all the Modern Improvements. Arranged for the Use of Sehooli and 
Private Students; also fur Practical Land Suireyon and Eneinei^rs. Dy 
T. Baiur, C.E. Nen Edition, revised by Edward Niisest, C.E. Illni- 
trated with Plates and Diagianit. is. 
bl*. READY RECKONER FOR THE ADMEASUREMENT OF 
LAND. PyAaitAHAu Arhah, .SchoolmiLster, ThnrlCTEb, Beds. ToKhich 
is added a Table, ihowingtbe Price of Woik, from ts. 6d. IOj£i per acre, and 
Table, for the Valuation of Land, from «. to ^i.Doo per acre, and from one 

^e. Descriptive ff£0jI/£7»V, "an 'Elementary Treatise on; 

with a Theory of Shadov,-s and of Perspective, eilr.irled from the French of 
G. Mosnc. To l\'llicli k adfli-d, a de^cripliot. of iM.: Principles and Practice 

AppUralioiT of Dcscripli™ Ge'I^metrv 1',? '■ari l^u 5 branches of the ,\rls. By 
J. F. Hkaihkk, M.A. Uhistrateii >=llh n Plnlvs. is. 

178. PRACTICAL PLANE GEOMETRY: giving ""e Simplest 

Modes of Conilructing Figures coolaired in one Plane and Geometrical Con- 
straetion of the Ground. ByJ. F. He.ithbr, U.A, With s 15 Woodcuts, n. 

179. PROyECTION : Otthographic, Topographic, and Perspective: 



_ _ IS by CoasI 

Singfii Banc Surface. By f. F. Hbathkh.M.A. {fujrefa. 

• The abmx Ihtee m/»»(«7i./J//d™< a Cohplkth ELEtiBsIARY Couhse 
Mathematical Dkawinc. 

J, STATIOWEES' HALL COURT, l.\3DGlCtt ■Vl\\.\., '^.'^ 
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fiArlthmettc, Georaetryi Mathematics, etc., continued. 

83. COMMERCIAL BOOK-KEEPING. With ComniErcial Phrases 

' rand Fonnt In Eneir.h, FrpniS, Italian, and Gcroian. By Jambs Hadoon, 

M.A., Arillunoticill .^Ia91c^ af King's Colkee !;<:hnal, Londbn. 11. 

I £4. ARrrnMETlC, n Rudiraentaty Trealise on : with fuU Ejtplana- 

rtOMqfiliThoorelicalPriociplM.andn - " ' ' "- ■■- "-- 

Ibe tTuB of Scbooli >nd for Self- InitrucI 
of HaEbctnslia In Bd&d Collr j;e. Ki 
A Kit to the abarp, contBiaing ^lutians in full to lbs Ewrciia, l^iAer 
iTtlh Commcnli. Kiplanitiani, and Improvcii Proceuei, fot the Vie of 
TeaclienandUnBinncdLurMn. Bf jT R. Youhq. i>. Bd. 

I 85. EQUATlONAZAS/TSMETICttppUtdtoQaestionsot Interest, 
Ss*. AnnniCiu, Life Aaarancr, and Gi-nenU Cmnineice ; wlh vaHoii) Tabln br 

1 which ill CaU'iiJntiona ma; be grenll]- fadlitiled. B; W. HipSLir. u. 

I flfi. ALGEBRA, the EleinenlB of. By James Haddosi, M.A., 
Soeoad MithMsliral HU<lei- of King's Coil(?o Srt ' ""■ * 



Soiled Eiamplcs nnd 1 
Sm!^? j" R.^d"k'& is. 6d. ' 
.. EUCLID, Thh ElEMEHTS O 



>, and a Cnllcctios 
^ above Book, formine; an outcn 



1 UUsI 



ju, I'be Flu 



' : with many additional Propositions 
'H^iiy"'LAwic!E"'"«. 6d.' * . an n q ue o nay on 

m: Books. Bj llaxBY Law, C.E. is. 
ri, la. Bj-HbsrvLab-, C.E. it. Bd. 
Sp. ANALYTICAL GEOMETRY AND CONIC SECTIONS. 
a KndimcntaTj Treatise on. B; Tames HAHNglsIeMaUinnatical Mastcrof 
King's Callego Scbool, London. A New Edition, is-wdtUn and enlarged 
byjn R- Young, formcrlj- Profcssor of Mathematics at Belfast CoUeee. «. 
I' »)[. PLANE TRIGONOMETRY, the Elements of. By James 
' Hanh, romerly MathcmaCiL'nl Matter of King's CollcEe, London, is. 

m. SPHERICAL TRIGONOMETR Y, Ihe Elements of. By JAME.'! 
Hann. Revised by CiiAKtES H. Dom-uxg, C.E. is. 
*,• Or Vlilk" The ElemeuH «/ Plane TrigBnemtfry," in Ont P'a/aiHrr, u. 
93- MENSURATION AND MEASURING, foe Stadents and Prac- 
-— ' "--. 'Willi the Mensuration andLetollingoELand for IbeParpoBM of 
- - '■ 1, CS.. Nc™ Edition, with Coij«tton> 

9^. LOGARITHMS, a Treatise on ; with Malhcmntical Tnliles Tor 
facTlitatiog Astronomic^, IVantifal.TTieDnomctiica!, and Logarithmic Calcu- 
lations; Tahles of Natural SEnes andT-nngcnts and Natural Cosinu. By 
Hbnrv Law, C.E. Illustrated, as. 6d. 
lOi*. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 
TIONS, and an Annl)-s!j of the Chrisllon. Hebrew, and Mabnraetnn 
Calendars. By W. S. B. IVooniousa, E.R.A.S., &c. is. 6d. 
loz. INTEGRAL CALCULUS, Rudimentary Treatise on the. By 



WEALE'S rudimentary series. II 



Arithmetic, Geometry, Mathematics, etc., contimtciL 
105. MNEMONICAL LESSONS. — GEOUETRVy Algebra, and 

Trigonometry, in Easy Mnemonical Lessons. By the Rev. Thomas 
Penyngton Kirkman, M.A. is. 6d. 

136. ARITHMETICy Rudiraentar}^ for the Use of Schools and Self- 

Instruction. By James Haddon, M.A. Revised by Abraham Armax. 
IS. 6d. 

137. A Key to Haddon's Rudimentary Arithmetic. By A. Arm ax. is. 6d. 

147. ARITHMETIC^ Stepping- Stone to; being a Complete Course 

of Exercises in the First Four Rules (Simple and Compound), on an entirely 
new principle. For the Use of Elementary Schools of every Grade. Intended 
as an Introduction to the more extended works on Arithmetic. By Abraham 
Arman. is. 

148. A Key to Steppixg-Stone to Arithmetic. By A. Arman. is. 

158. THE SLIDE RULE, AND HOW TO USE IT; containing 
full, easy, and simple Instructions to perform all Business Calculations with 
unexampled rapidity and accuracy. By Charles Hoare, C.E. With a 
Slide Rule in tuck of cover. 3s. 

168. DRAWING AND MEASURING INSTRUMENTS. Includ- 

ing—I. Instruments emploj'ed in Geometrical and Mechanical Drawing", 
and in the Construction, Copying, and Measurement of Maps and Plans* 
II. Instruments used for the purposes of Accurate Measurement, Jkid for 
Arithmetical Computations. By J. F. Heather, M.A., late of the Royal 
Military Academy, Woolwich, Author of " Descriptive Gcoraetrj-," &c., &c. 
Illustrated, is. oci. 

169. OPTICAL INSTRUMENTS. Including (more especially) Tele- 

scopes, Microscopes, and Apparatus for producing copies of Maps and Plans 
by Photogfraphy. By J. F. Heather, M.A. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including — I. Instruments Used for Determining the Geometrical Features 
of a portion of Ground. II. Instruments Employed in Astronomical Observa- 
tions. By J. F. Heather, M.A. Illustrated, is. 6d. 

\* The above three volumes fortn an eula7-gement of the An f hoi's original worky 
** Alaihemaitcal Instruments: their Construction, Adjustment^ Testing,and Use^* 
the Eleventh Edition of which is on sale, price is. 6d. (See jYo. 32 in the Series.) 

t6ii.-^ MATHEMATICAL INSTRUMENTS. By J. F. Heather, 

169. Y M.A. Enlarged Edition, for the most part entirely re-written. The 3 Parts as 
170.^ above, in One thick Volume. With numerous Illustrations. Cloth boaids. $s. 

185. THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c. ; Unequal -sided, Square-sided, Octagonal- 
sided, Round Timber and Stone, and Standing Timber. With just Allow- 
ances for the Bark in the respective species of Trees, and proper deductions 
for the waste in hewing the trees, &c. ; also a Table showing the solidity of 
hewn or eight-sided timben or of any octagonal -sided column. Compiled 
for the accommodation of Timber- growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Horton. Third 
Edition, with considerable and valuable additions. 4s. \yiist published. 



LEGAL TREATISES. 

50. THE LAW OF CONTRACTS FOR WORKS AND SER- 
VICES. By David Gibbons. Third Edition, revised and considerably 
enlarged. 3s. [Just published. 

151. A HANDY BOOK ON THE LAW OF FRIENDLY, IN- 
DUSTRIAL &- PROVIDENT BUILDING &> LOAN SOCIETIES. 
With copious Notes. By Nathaniel White, of H.M. Civil Service, is. 

163. THE LAW OF PATENTS FOR INVENTIONS; and on 
the Protection of Designs and Trade Marks. By F. W. Campin, Barrister- 
at-Law. 2s. 



2, stationers' HALL COURT, IXBOKT^^ UWA., ^.^» 



WEALES EDUCATIONAL AND CLASSICAL SERIES. 

MISCELLANEOUS VOLUMES. , 

36. A DICTIONARY OF TERMS used in ARCHITECTURE, 
BUILDING, ENGINEEtllNG, MINING. METALLURGY. ASCIIS- 
OLOGY.tke FINE ARTS,&^. With EiplaniitoiTObsErTiilionjOB varioui 
Rubjecis canncrted nith Applied Sciencfl and Art. By Tohh Weaie. 
Fourth Edilion, with nuraeroni Additions. EdiMd hyKoiiEiiT Hunt, FJt.S.. I 
Koeprr of Minine REcordi, Editor of Urc'a " Dictiooary of Arts, ManuEac- 
lutes. and Mine*"' NuiDcinui IlluitiatloDi. ss- ' 

I Hi. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 
B.A., M.B. Intended ai a Family Guide in ali Casei of Acadent and 
Etnergency. bi. 

I til". MANAGEMENT OF HEALTH. A Manual of Home and 
Persona! Hj-gicnc By the Rev. James BAmn. B.A. la. 
113. FIELD ARTILLERY ON SERVICE, on the Use oC Willi 
cspocml Reference to that of an Araiy Corps. For Officers of all Annt 
By Taubebt, Captain, Prmsian Artillery, tianilated from the German by 
Lieut.-Col. HENsy Hahilton Maxwell, Bengal Artillery, it. ed. 
itI3». SWORDS, AND OTHER ARMS nsed for Cutting and Thnat- 
' inr, Memoir on. By Coiond Makbv. Tit^nsUted from the French by > 

CoTonelH. H. Maxwell. With Notes and Flales. 11. 
I \vi.*LOGIC, Pure and Applied. By S. H. Emmbns. Third 

'■ Edition. I>.6d. 

151. PRACTICAL HINTS FOR INVESTING MONEY. With 1 

an EiplaBalian t>l the Mode of Tramactins Buiineis en the Stock Eichaaae. 

By F«A«ts Plaitdb.!, Sworn Broker. .s.H. " 

III. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. With Nolei by S. H. Emheks. m. 
193. HANDBOOK OF FIELD FORTIFICATION, intended forihe 

Guidance of Officers Preparing for Promotion, and etpecially adapted lo Ihc 

requirement, of Begioners. By Major W. W. KNOLLYS, K.R.G.5., Olrd 

Sutherland Higlilanderj, &c. With i6j Woodcuts, js. 



XlDirCATIONAL AND CLASSICAL SERIES. 



I. England, Outlines of the History of; more especially with 

ifo ok lo r^, Schools aSS'colJcgoBr'^v'wuj.tAii DoL'ou«°Ha>iii.toh, F.S.A.. 
of Her Jlajesty'a Public Record Office. Fourth Edition, rcviied and brought 
down to if7i. Mapi and Woodculi. js. ; cloth boards, 61. 
5. Greece, Outlines of the History of; in connection with the 
Kise of the Art. and Civiliiation in Europe. By W. DouotAs Hakiltok. 
of Univeriily CoIIdec, London, and Edu'ahu Levhh, M.A., of Balliol 
College, Oxford. IS. fid. ; cloth boards, it. 6d. 

7. Rome, Outlines of the History of; from the Earliest Period 
to tbc ChiiMian Era and the Commencement of the Decline of the Empire. 
ByEnwABD LaviEs.ofBalliol College, Onfoid. Map, is. 6d. ; cL bdi. ji. 6d. 

9. Chronology of History, Art, Literature, and Progress, 



ro lh_H Com 
cord'offii 

so. Dates and Events in English History, for the 



War. The Conti 
■ecord Office. 3 
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andidales in Public and PrlvateEiaJuinationB. BytlieBi 



WEALE S EDUCj 



AND CLASSICAL SERIES. 



ENGLISH LANGUAGE AND MISCEL- 
LANEOUS. 

Spoken and Wri 



[I. Gpammar of the English Toague, 

Willi an Introdncllon lo tli« Study of Comparal 
CURKB, D.C.L. Third Edition, is. 
[•- Philology: Handboolt of the Compnrativi 

Anelo-Saion, Frisian. Floiiiish or Dutch, Low or 
or Gpnnan, Danish, Swedish, Icelandic, Latin, Ita 
"" " " in Clabkp, D.C.L. 



Philology of Engl: 
'latt Diildl, BiEh Bi 
ian. French, Spanish, 



12. Dictionary of the English Language, as Spoken and 

Writlm. ContaininK above .00,000 Words. By TlvnE ClARKB. D.C.L. 



¥ 



with the Gka 

4S. Coi3ipoaition and Punctuation, familiarly Eiplained" for 
those who have ncglccled the Study, of Grammat. By Justin Brkhan. 

49. Derivative Spelling-Booki Giving the Origin of Every Word 

from tilt Greek, Latin, Saion, Gorman, Teutonic, Dutch, French, Spanish, 
and other L^ngiiaBl-b i with their present Acceptation and Pronunciation! 

The Art of Extempore Speaking : Hints for the Pulpit, the 

Senate, and the Ear. Ijy M. BxL'rAi.i, Vicar- Gener.-d and Professor at tha 
Sorbonne. Translated from the Frt-och. Fifth EdiUon, carefully cSrected. 
sa.bd. 

a connected tliere- 



Mining and Quarrying, with tl 

irilh. First Book of, for Schools. ByJ. 



54- Analytical Chemistry, Qualitative a 

nf. LVi whlrh is urefiied, a Brief Treatise upon 
By W»i. W. I'lNit, Ptactic 



!. Web: 






V. R. Gsa 



THE SCHOOL MANAGERS' SERIES OF HEADING 

BOOKS, 

^EsUapted to ths Renuiremenls nf the New Code. Edited by th 
■K^ Rntorof Uitchliln, and Honorary Canon of Ely; fon 

as. French-English Dictionary. Comprising a large number of 
New Terms used in Engioeoriog, Mining, on Railways, ftc. By Alfhbij 



of Schools. 


IHIRODUCTOBV PrIHER, J^. 
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FRENCH. 




French Gra 


nmar. With Complete and Con 


cise Rules 




h Nouns. Bi' G. L. SiKAUSs, Ph.D. 


IS. 



as,»6. French Dictionary (as above). 



f, stationers' hall court, lAJOtiKtE. -BlIA-^ "S-.*^- 
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WEA1.ES EDUCAllONAL AND CLASSICAL SERIES. 
'rench, continued. 

French and Engllali Phrase Book : containing Intro- 

Jilttory LcMom, uith TranrfjUuns, (or llie tnnmnience of Students ; scvoial 
Vorabularics of Wcrdii, a Collcitioa of suitable PhrasM. and Eaiy Familiar 

GERMAN. 

3g. German Grammar. Adapted for English Students, from 
Hiysc'j TheorcticaJ and PracliL-ai CramniBr, bj Dt. G. L. Strauss, it. 

40. German Reader: A Series of Extracts, carerully culled from die 

mO[[ approved Aulhori of Germany J with Notes, Philological and Ej. 
plonalory. My G. L. Sm*i;ss, Pl.I). is. 
4:. German Triglot Dictionary. By Nicholas Esierkazv, 
S. A. H.U1ILTON. Parti. EBgliih-Gerrnan-PrCDch. i.. 

41. German Triglot Dictionary. Part n. GErman-French- 
Bneliih. ri. 

43. German Triglot Dictionary. Part III. French-German- 

£41-43. German Triglot Dictionary (as above), in One Vol., js. ; 



ITALIAN. 

I". Italian Grammar, aijanged in Twenty Lessons, with a Course 

38. Italian Triglot Dictionary, wlietein the Gendeis of all the 
Italian and Fri'nch Nouns ase carefully nal^ down. BjAj-Hbeu ELW£:i. 

30. Italian Triglot Dictionary. By A. Euves. Vol, 2. 

32. Italian Triglot Dictionary. By Alfred Elwes. Vol. 3. 



SPANISH AND PORTUGUESE. 

34- Spanish Grammar, in a Simple and Practical Form. With 
aCourseofliserciscs. Bj .Al.FKEI^ Etwas. li.M. 

35. Spanish- English and English- Spanish Dictionary. 

IncIudineaUreenuniberufTccbritalTenniiuscdinMimni'.EneineerinE.&c., 
wilb the proper Acceots and the Gender of evciT Noun. By AuKHD Elwes. 
^a-i cloth boards. Si. ",* Or wilb the GfiAuHAH, clolhboardi. 6s. 
SS. Portuguese Grammar, in a Simple and Practical Form. 
With a Couiae of Eiecciies. Jl)' AiFRBii Elwbs, Author of " A Spnniih 
Grammar," Sc. r^. M. {J,„l f'lMnlicd. 

HEBREW. 

46". Hebrew Grarnmar. By Dr. Bresslau. is. 6d. 
44. Hebrevr and English Dictionary, Biblical and Rabbinical ; 

coDtaininR the Hebrew and Chaldee Knots nf the Old Testament Foit- 

Kabbinical Wtitines. By Dr. Bbbhsi.*!.. 6s. ',• Or with the Gkamh.ui, 7». 

46. English and Hebrewr Dictionary. By Dr. Brbsslau. 35, 

44,46. Hebreiv Dictionary (as above), in Two Vols., complete, with 
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thu GRAMM.1R. cinth boards, izs. 
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weale's educational and classical SEKiES. 15 

LATIN. 
Latin Grammar. Containing the Inflections and Eiementary 
Principles of TrMiUlionondConsUucfoTi. KylhcRcv. Thojlis GooDm^, 



!2. Englisli-I.atlii Dictionary; logellicr witli nn Appendii or 
Rov. Thomas Goopwin, M.a! is.Sd. '"' *' 

r. Latin Dictionary (ii.5 above). Complete in One Vol., 3a. 6d. 1 
-'-"1 boardj, IS. 6d, •.• Or with the Gr.mdi.ib, cloth bnanls. 55. 6d, 

[^; LATIN CLASSICS. "Willi Ejiplanator)- Notes in EngUah. 
. Latin Deiectus. Containing Extracts from Classical Authora, 
yrith Genealogical Vocabularfes and EiplanilDry Notes, bv Henhv Yo^so, 
lately Sccond^Uastor of the Royal Grammar School, Gnildfonl. 11. 
■ Ceesarls Comuifntarii deBelloGallico, Notes, and a Geographical 

R«i««fiKthoUseof .Schools, by H. Yom-o. =s. 
. Cioeronls Oratio pro Sexto Roscio Ameiino. Edited, with an 
Introduction. Analysis, and Notes lliplanalory and Critical, by the Rsv. 
Jambs Davies, M.A. is. 
D4. Ciceranis Cato Major, Lselius, Bralna, sive da Sencclule, de Atni- 
■=■ cilia, ia Claris Oralonbua Dialofii. With Notoi Ly W. Dsqwskigo Smth, 
Mji., F.R.G.S. .5. 
, Cornelius Nepos. Witli Notes. Intended Tor the Use of 
Schools. Uy H. Vdunq. is. 
f*. Horace; Odes, Epode, and Carmen Saxulare. Notes by H. 

I.y. Horace; Satires, Epistles, and ArsPoclica. Nolesby W. BaowN- 



ll. Juvsnalls Satire. With Prolegomena and Notes by T. H. S. 
KSCOTT, B.A.. Letturpron Logic at King's Co11<^bp, Limdoti. is. fid. 
i Ltvy; History of Rome. Noles by II. Young and W. B. Sihth, 
iUi. Parli. BoDlisi., ii., I9.6d. 



10. TerentU Adelpiii Ilecyra, Phormio. Edited, with Notes, Critical 
anil Eiplan-iiory, by the Rcr. James Daviks, M.A. is. 
9. Terentii Andiia et HeautDnlimommenos. With Notes, Critical 
and EiplanjtoQ', by tlio Rev. Javes Davibs. SI.A. is. W. 
. Terentii Ennuchus, ComoDdia. 

1 4. Vireilii Maronis Bucoliea el Georgica. With Noles on the Buco- 
T licsTiy W. RtsiiTON. M.A., and on the Georgica by H. Yoyso. 11. 6d. 
f J. Virgilii Maronis jEneis. Noles, Crilical and Eiplanatory, by H. 

09. X^tln Verse Selections, from Catnllns, Tibullus, Propertiua, 

I and Ovid. NotosbyW. R. Dosnii, M. A., Trinity College, Cambridga. u. 

, Latin Prose Selections, from Varro, Columella, Vilruvius. 

Seneca, Quintilian, Floras, Velleius PatcrculilJ. Valprill! Maiinim Snelo. 
nin«,Apoleiu!, Sc. Noteaby W. II. Do:ixh, M.A, ss. 

/, stationers' hall court, UJOtiKVa "B-WX., *-^ 
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WEALES EDUCATIONAL AND CLASSICAL SERIES. 



GREEK. 

in accoidnnce wilh the Principles 



GREEK CLASSICS. With Explanaloty Notes in English. 



. Greek Delectus. Containing Exlmcts ftom Classical Authors, 



i^ExDlanatorr Nnlci, by H, YouK 
tsedSppr' -. . . 



cntaTJf VoL-abulary, by JoF 



30. .^schylus : Piomelhens Vinctus : The Promethens Bound. From 
acTntof D1NUOBI'. Ediled.nilhEneliibNgles, CrilicalandEipIasaloir 
bythBRBv.jA>iasDAViES,M.A. is. ■" 

3a. jEschylus; Septem Contra Thebes ; The Seven ORainst Thebes. 
From tbe Teit o! DlNnonF. Editdd, nitfa English Sola, Critical and Ex. 

(planatory, by the Rev. Ja>[es Davies. II.A. 19. 
40. Aristophanes : Achamians. Chiefly from the Text of C. H. 
WwsB. WilhNutoj, byC.S. T.TowNSHEKD, M.A. 11. Od. 
26. Euripides: Alcestis. Chiefly from the Teit of Dindorf. With 
Nolss. Critical and Eiplanatnry, by ]oas MitKEH. B.A. is. 
33. Euripides ; Hecuba and Medea. Chieflv from the Test of Din- 
POBF. With Notea, Critical and EiplaBatoi]','by W. Bhowkbico Suiih, 
MA„F.K.G.S. IS. 6d. 
-ly. Herodotus, The History of, chiefly aller the Text of Gaisford. 
Wilb FrEliminary OliacrvatJani and AppEndicea, and Solos, Critical and 
E-plnnatorf.byT. H. L. Lkaiiv, M.A., D.C.L. 
Part 1. Books i., li. (Ths Clio and Euterpe), ss. 
Part 7. Books ii!., iv. (The Thalia and Jlelpomrni'), is. 
Part 1. Books v.-vii. IXbo Terpsichors, Ei-,nit., ^d Polmnial, u. 
Part ,. Boots viii., il. (The Urania and Calliopcl and Indei, IS. 6d. 
tz. Homer, The Works of. According to the Teat of BAEtmi-KlN. 
With Nolos, Critical and Eiplanatnry, draivn from thi? ben and latest 
AuthoriH"3, with PrclimiBary Oiacivationi and Appoadicea, by T. H. L. 
LuARV, MA., D.CX. 
Thh Iliad: Parti. Books i. to i-i., is.6d. I Partj. Books liii. to lyiii., is. 6d. 
Parti. BooksTii.taiii.,is.od. | Fart^. Bookiiii. touiv., u.6d. 

Part?'. Books %ii. to ii'i.,ia.6d. Part 4! Books i!i'. lo"Miv,"'aBd" 
I Hynins, a. 
4. Luctau's Select Dialogues. The Text carefiilly revised, with 

GranunaticaJ and Eiplanatory Notes, by H. Yodhd. .s. 
13. Plato's Dialogues: The Apology of Socrates, the Crito, end 
thePhsdo. FromthoTeatofC. F. HKajcAKK, Edited with Notes, Critical 
and Ejplanatoo', by tbc Rev. Janes Davies, M.A. ai. 
18. Sophocles 1 (Edipus Tyraonus. Notes by M. Yocng. is. 
2o. Sophocles : Antigone. From the Teit of Dindobf. Notes, 

Crilical and Eiplanatory, by tbc Rev. John Milkeb, BA. ss, 
41. Thucydldes! Histoiy of the Peloponnesian War. Notes by H. 

2,3. Xenophon's Anabasis; or,TheRelre; 
Kotos and a GooEiapbical Register, by H. Yook 

1 Agesilaus. Notes a 
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NEW & STANDARD WORKS 

ENGINEERING, ARCHITECTURE, 

AGRICULTURE, MATHEMATICS, MECHANICS, 

SCIENCE, &a &C. 
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ENGINEERING^SDRVEYING, &C. 

number's Great Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, including 
Iron Foundations. In Three Parts- -Theoretical, Practical, and 
Uescnptlve. By William Humbkr, Assoc. Inst. CE., and M. Inst. 
M.E, Third Edition, revised and much improved, with ii; Double 
Plates (so of which now nrst appear in this edition), and numerous 
additions to the Text, In 3 vols. imp. 410, price id, \fii. td. half- 
bound in morocco. 
"A veiy valuable CDOthbution la the sundaid llUrature of civil engineerbf . "^ — 
CivU Engineer and ArchiUtfi gaumed, 

"Mr. Humber'i ititely nluinei lately ibiuhI— in which the mast imporunt bridps 
erected during Ihe last five yean, under the directian of our moBC e m i ne nt engineen, 
arc drawn AndEpecLfied in great detaiL" — Engineer, 
List of the FLile!. 
FruKlisiita ta Vnl. /.—General View of Royal Albert Bridge, Sallaah. 
FnmiUpitce to VoL I/.—GoieTsl View of Taplte Viaduct 
llie Plates contain Elevations, Cross-seclions, and Demils of ibe following Works ;— 
/•iite 1— J. Rochester Bridge.— E— 15. Rochester Swing Bridge.— 16— ij, Stan- 
dish Bridge.— i»-a3. Westminster Bridge ! Elevation.— a<— an. Victoria Bridge.- 
30— jj. Staiuei Bridge.— 33— j^ Trent Lane Bndgt— 35. Victoria Bridge fAus. 
(laliaX 36—38. Taplee Viaduct.- jg— 10. Ebio Bridge.- 41— 4 j. Jumna Brirfge; — 
46— 4J. Leven Viaduct.— 48— 49. Kent Viaduct.— 50— 55. Beelah and Deepdale 
Viaducts. — sfi^So- Londonderry bridge — 6a— 63. Charing Crt«i Bridge.- 
64-65. Lerida Bridge. — 66. Alcanadro Bridge.— 67. Murillo Bridge— 68— «o, Car- 
los Ciomes.- ;o— 7a. Windsor Bridge— J3 — 77. SbanoL.!. Bridge,— 78-80. Salush 
Bridge. — 81— S3. Clifton Bridge— 84— 87. Chelsea Bridg*,— 88- 01. Lambeth 
Bridge.— ji— 98, Prague Bridge. ThefollwiiiE Seventeen PlaiesandDiagramsare 
intened with the Tent :— Sections of Wroughl-Iron lairden and Bridges— rnm- 
pen of various BriiJges— Punching. Shearing, .ind Riveting Machines— Coode's 
biving Cylinder— Mice's Eicavalor- Hughes' Method of Sinking Cylinders— 
Bridge Pien on lbs Bombay, Baroda, and Central India Railway— Curve of .Strains 
DoVuitoris Bridge, Australia— Victor^ Brid^. Monlreal- Staines Bridge— Britannia 
Bridge— Resulu of I'tOc, on Victoria Bridge, Pimlico— Proportions of Piers on 
Bombay, Baroda, and Central India Railwny— Results of Testa on Jumna Bridge— 
ShajuoD Bridge 
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WORKS IN ENGINEERING, SURVEYING, ETC., 

Hwmber's Modem Engineering. First Series. 

A RECORD of Ihe PROGRESS of MODERN ENGINEER. 
ING, iS^S- Comprising Civil, Mechanical, Marine, Mydiauli^ 
Railway, Bridge, and other Engineering Works, ±c. By williaU 
HuMBER, Assoc. Inst. C.E,, &c Imp. 4(0, with 36 Double 
Plates, drawn to a lai^ scale, and Pholographic Portrait of John 
Hawksbaw, CE., F.R.S,, &e. Price 3/. 31. half morocco. 
List ^ the Halts. 

..cloiUSBtlonandRoof— l,B.&S.C.Rail. . lo s' Mr. R. Jacomb Hood.QE. 

Soulbpoit Pidr g and 10 Mr. JauiG Bmnka, CK. 

"■— rm StuiaD uct Root— L. C. &D. & G.W. 

-IwwJ utoisJL Mr. John Fowler, CE. 

RaoforCnmonieMuticHiiU 16 Mr. WUiam Humbs-, C.E. 

Bridp: over G. N. Railway %^ Mr. joKph Cubllt. CK. 

RosTor Sucjon— Dutcb Rhenish RaDwa; . . iS and ig Mt. Euschedi, C.E. 
BiMge Dvsi the Thamo-WcBt LoodoD Ex- 

lauiou Railway 101094 Mr. William Babet. C.K. 

Annouc Plata a; Mr, James Ctialmas. C.E. 

Siupension Bridge, Thames 361019 Mr. Peter W. Barliw, CE. 

The jUlea Engine 30 Mr. G. T. Porlir, M.E. 

Suspension Bridge, Avon 31 to 33 Mr. Joho Hawtshaw, CE. 

UndergmuDd Railway j4 to 36 Mr. John Fnwlcr, c's. 

With copious Descriptive Letterpress, Spedfications, &c. 

"HasdiDiDEly lilbographed and prinltd. Ilwill lind faiour with many who desire 
to pnssve in a permanent form copies of the plans and specifications prepeted for Lhe 
guidance of the conUactois for many important cngineermf W0Elu.''^fiiflH«r, 

Humberts Modern Engineering. Second Series. 

A RECORD of the PROGRESS of MODERN ENGINEER. 
ING, 1B64 ; with Pholographic Portrait of Robert Stephenson, 
CE,, M.P., F.R.S., &c Prices/. Jr. half morocco. 
List of the PlaUs. 

Bb-kenhead Docks, Low Water Basin i to ij Mr. G, F. Lysier, C.E. 

Charing Cross Station Roof— C C Railway. iG to iS Mr. Hawkshaw, CE. 

DigswilL Viaduct— Great Northern Raaway. 19 Mr. J. CuUit, CE. 

R^bery Wocx] Viaduct— Great fT. Railway. ao Mr. J. Cubitt. CE, 

Clydach Viaduct- Mcrdiyr, Tndeaai', and 

.1 i,_n...__. __ Mr. Gardntr, CK. 






Ebbw Viaduct ditto ditto ditto » Mr. Gaidaer, C.E. 

College Wood Viaduct— ComwaURaDway., aj Mr. Brunei 

Duhlm Winter PalacsRoof at to !i« Messis.Ordiih«LoyoinrB. 

Bridge over the Thame>-L. C. & D. Railv. 37 to Tf Mr. J, Cubitt, CE. 

Albert Uarbmir, Gtcenoclc 33 to 3« Mesn. Bell & Milla. 

With copious Descriptive Letteipiesi, Specifications, &c. 

"A «iMm/ of an ttieniore intereiting and important works lately completed in Gnat 
Britain ; and foiitaining, as it does, carefully evecuted drawings with full working 
details, it will be found a valuable acceisoty to the profea^oD at large. "^£'Kf«irr^ 

" Mr. Humber has done the profession cood aud true service, by the fine collectHn 
of Htamples he has here htoughl before the profession and Ibe v'Mi:,"—Fnelia,l 



PUBOSHED BY CROSBY LOCKWOOD & CO. 3 

number's Modern Engineering. Third Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1865. Imp. 4to, with 40 Double Plates, drawn to a. laree 
scale, and Photo Portrait of J. R. M'CIean, Esq., late President 
of Ite Institution of Civil Engineers. Price 3/. 3J. half morocco. 
List of Plates and Diagrams. 

MAIN DRAINAGE, METROPOLIS, 

an/ifiutd— 
OmflU Scwe 



^^*™ 



•s T. Map abowiur ImercTpdou 
—2 mi 3. Midaie Level Sew 

ti^Q with^Ffcel r?"h.— 4, 5, an'd'e. Ol. 
fell Seirer. BrUEe over River Lea. 
Elnntlon and DetBili. — 7. Oul&l! 
Sewer. Bridee over Marsh l^ae, North 
Woolwich RTilwa;-, and Bow and BackinE 
Raih»ay JuncnoQ.-S, 0. and lo. Outffll 
Sewer. Bridge ovir bow and Barking 
K^war. Elevalioo and Delail- 
II and 13. Oulfall Sewer. Bridge ( 
East London Walerwurlcs' Feeder. 1 
vslion and Details.— ii and 14. Oui 
Sewer. Eeservoir. Plan ajrd Sccliai 
15. Oul&ll Sewer. Tumbling Bav 1 
dutlel.-i6. OutlaJl Sewer. fensKd 



'ilth Hois 



Details.— 53. OutfaJl Sewer. 
a Hoist— a,. Sections of Sewers 
icth and Souib SidesJ. 

THAMES EMBANKMENT. 
Plate .s._ SecHoB oi; River WalL- 



7. Stai 



T, Westmbaur 



id Deiails. - -v. »—mu.,w 

Stam helween Charing Cross and Water 
ioo Bridges.— ig and jo. York Gale. 
Front sTevatioii. Side Elevation and 
Details.— 11. 31, and 33, Overflow and 
Outlet at Savny Snel Sewer. Details : 
and Penstock. —34, 35, and 36. Steam-boat 
Pier. Waterloo Bridge. Elev;.ti«l and 
D:taU3.—37. Junction of S^ers. Plans 
and Sections —38, Gulhes. Plans and 
Sections.- 39. RoUiDB Stock.— 4D. Granite 
and Iron FoUs. 
With copious Descriptive Lelteqjress, &c. 

number's Modem Engineering. Fourth Series. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING, 1866. Imp. 4I0, wilh 36 Double Plates, drawn lo a large 
tcale, and Photographic Portrait of John Fowler, Esq., President 
ofthelnstitationofCivilEugineers. Price 3/. 3/. half-morocco. 
List of the Flales ami Diagrams. 



.-, UillsPitmiong Station, Mj 

flJetrOn^..... 

Buicw Docks 

iCui" 






nDiunagCj 



Viaduct, Santiago and Valpoiaiao 
Catial'Saiiwl 

Moka! !!!!!!!!! 

.— .icGopoianiia .... 
Wye, Midland Rulw. a 



J Locomotive, St Kels 
Cannon Street Stanon Roof 
Kond Bridjge Dvet the Rii ' 

?aE&'!s."B;_ :.„ 

Si, Gcrinani Viaduct. Cornwall Raili , . 

Wiougbt-Iian Cylinder lot Diving Bell >i 

MiUi^ Docks afi K 

MUtoy'i Patent Excavator 31 

HetnipoUtin District Kailway 33 t< 

Harbour^ Porta, ajid Breakwaters a 11 

J^ IVUA Cofioi 



Messrs. Mtlein & StaUnan, 
[C,F- 

Mr. W. Loyd, C.E. 

Mr, H. Cross, C.E. 
6 Mr. J. Hawk^iaw, C.E. 

Mr. U. Wakefield, CE. 

Mr. Siemens, CE. 
> Mr. W.H. Barlow, C.E. 

Mr. Brand. CE. 

Mr. J. Coode, CE. 
I MessIS,J.Fowler,aE.,M 
WUIiam Wilson, CE. 

Mr. Milrey CE. 



ri//aie LeI/erJir-eis, Sfenficaliviis, &'C. 



WORKS IN ENGINEERING, SURVEYING, ETC., 

Humber's New Work on Water-Supply. 

A COMPREHENSIVE TREATISE on the WATER-SUPPLV 
of CITIES and TOWNS. By William Humbbr, Assoc. Inst. 
C.E., and M, Inst. M.E, Author of "Cast and Wrought Iron 
Bridge Constniction," &c &c Imp. 4I0. Illustmted with 5° 
Douhie Plnlea, z Single Plates, Coloured Frontispiece, and upwards 
of 250 Woodcuts, and containing 400 pages of Text, e1^anlly:ind 
autjatantirJIy half-bound in morocco. Price 6/. fo, 

Tht Attthor of Iki present taork has bfia ncry libtrally assisted by several 
fra/essional friends viho have made this drpartment of iHgineerinf Ibeir 
special study, and through the tindnas af Messrs. Bateman, Hawksley, 
Homersham, Bahhain Latham, Mansergh, Mmr, Qitich, RavdinsoH, 
Siaipitn, andatAers, several worl!s,CBHstrH€tfd and in course of constmt- 
iiou, from the iltsigiis ef these gentlemen, arefally illustrated and desrrihed. 
VattiaiJe SfKiificaCions and TaMes toiII also be found appended. 



I. HisUKvail Ekctch of some of the means that faave been udopled Tor Ihi Suppiv 
of Water ID OiieinDdTaodi.— II. Wiler and the Fon^n MailEi luuallvasw- 
ciiled with it— III. Raiofell and Evaporation.— IV. SpriagF and the water- 
bearing formatiDnt of various distiios.- V, MeatntEinent and Eilimaiion of ihe 
Flow of Water,— VI, On ihe Stleeti™ of the So.irce of Sopply.— VII, Wells.- 
VIII. Resenroirt—lX. Tbe Purification "f WaKr,— X. PumiK,— XI. Piimpire 
Machinery.— XII, Cooduirs.— XIII. Disuibuiion or Wawr.— XIV. Mtlcts. Ser- 
vice Pbea, and House Fittinin,— XV. Tbe La» and Eeonacay of Water Worlu,— 
XVI. Conslaiil and lotenniitenl Supply.— XVII, Deacripdon of Plaiei.- Appen. 
dices, givtsg Tables of R9t« of Supply, Vdodties, &c. &c, together vntli 
Specificadoiu of several Works illualrated, amore which wilf be found :— Aberdeen, 
^dcfotd, Cantetbury, Dundee, HaSCaK. Lambeth, Rotheriiam, Dublin, and others. 



,1 of Plate, :- 



i Filter 



By R. B 



Company's Filter Beds,— 6. 1 



wiffi,'- 



er Works- 



;. Ne» 



fi.—'lJjA Katrine Wat< 
^, StralniDg Well, &c,- 
le Weir, l^bankment. 



.. BedSp&c.— J, Covered 
■ uiiipmE Endues,— 41, Eastbourne Water Works 
-II, AirVessfls and Stand Pipes.— la. Mams,— 13. 
,■611)001 Water Works,— 15, Street AnpeodaeD, Hy. 
Bideford Water WoAs, Beservoir, filter Beds, ftc, 

: Weil, Foot Bridge, Filter Beds, &c. 



Work! 



!, &t-i 



rU™, Inlet 

Water Work., R 

I.J1. 35, 36, 37. Aberdeen Water Works, Reier- 
Cast Iron Aqueduct, ^gh Service Resetvoir. 



ix Corporation 



! Water Reservoirs, GcDeial Plan, ' 
ce Reservoin and FiUine Kpet, I 
lenliK Procesa.^ Planj and Secnons I 
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^Trofi and Steel. 

'IRON AND STEEL ' : a Work for the Forge, Foundry, 
Factory, and Office. Conlaining Ready, UseTu!, and Trustwoi'tHy 
Infaimation for Ironmasters and their Stocktakers ; Managers of 
BEir, Rail, Plate, and Sheet _ Rolling MUls ; Iron and Metal 
Founders ; Iron Ship and Bridge BuiliJers ; Mechanical, Mining, 
and Consnlling Engineers ; Architects, Contractors, Builders, and 
Professional Draughtsmen. By Charles Hoake, Author ot 
^^ 'The Slide Rule,' Sc. Eighth Edition. Revised throughout and 
^^P considerably eolaiged. Witli folding Scales of "Foreign Mea- 
^H aares compared with the English Foot," and "fined Scales of 
^^K Squares, Cubes, and Roots, Areas, Decimal Equivalents, &c." 
^^F Oblong, 3l[no, leather elastic-band, 6i. ^}uU ready. 

"Di^ring matettally, as it das -mlh fevi exceftiens, in its Ireainunf 
of the varieus proeesses, Ihii werk also contains a greater ammiHt of 
special iiifarmatioa bh Iron and Stal iVorking than am ie fmndiii 
atiy tIMer ixiok. It has a purpote btytnd the mere skartenhig nf pro- 
cesses ; the endeavour has ^een made, it is bdicTad suecestfully, tofitmisA 
rules so uniform, brief, and simple, that the actual viorkmg of a wide 
n^tge of questions itt daily use iy Ironmasters, Engineers, &v. , tuaj- 
ie ierfornted in less time, and ti/ilA less trouile, /itan is reguirid fir 
r^/eremre to printed tables. Very little practise ami allentien to the easy 
saiiruetioiu and examples given ■will render any one independent of the 
use of these ready reckoners?' — Extract from Preface. 

"We cordially rBCEjimfxend this book to those cDeaecft in CAUsidering Ihi! dcLai!^ 
ofankiodiiofiiooaiidsi«li.-orks. .... IihasEeen compiled wilh cart und 

BcnouDi of arilhmeljcil labour which is always more or lc«b nceesfiuy in arranging 
iron And sieel work of 4U kintU, and a frcat quaotity of uficTul tables for preponng; 
fomdinMr. Hoare'sbook.-^mijcfnicr. ' u™' "> " "" ■ "«•■ 

Weale's Engineers^ Pocket-Book. 

THE ENGINEERS', ARCHITECTS', and CONTRACTORS 

POCKET-BOOK (LoCKWOOD & Co.'s ; formerly Wealk's). 

Published Annually. In roan tuck, gilt edges, with lo Copper- 

■ Plates and numerous^Woodcats. Price fir. 

.: r. 1 — 1. .-u:,!. :- :_ — 1„„ ^i,^, j, prgfessj, [o |k— a paiei-hook. . 

«V.— Ci'"— ■- 



= cordially recommend the ha^.—CMIiry Guardian. 
... .___ , lountof infoimatioi - '■ ' 



large amoUTit of infonnation peculiarly y^ 



Iron Bribes, Girders, Roofs, &c. 

A TREATISE on the APPLICATION of IRON to the CON- 
STRUGTION of BRIDGES, GIRDERS, ROOFS, and OTHER 
WORKS ; showing the Principles upon which such Structures are 
Designed, and their Practical Application. Especially arranged for 
the use of Students and Practical Mechanics, all Mathematical For- 
mula; and Symbols being excluded. By Francis CAurm, C.E. 
With numerous Diagrams, izmo, cloth boards, 31. 
" InraluaUe to thoae who have not been educated ia nmhcmt ki ."— Cjffufy 



.arkably ac 
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6 WORKS IN ENGINEEBING, SURVEYING, ETC., 

Barlow on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
wilh Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive EJiguies, and the effect of Inclined Planes 
and Gradients. By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F.R.S., and W, H. Bajilow, 
F.R.S., to which are added Experiments by HODCKINSOK, Fair- 
SAIRN, and KlKKALDV 1 an Essay (with Illustrations) on the efiect 
produced by passing Weights over Elastic Bai?, by the Rev. 
Robert Willis, M.A., F.R.S. And FormalEe for Calculatbg 
Girders, &c. Tbe whole arranged and edited by W. Hdmber, 
Associ Inst. C.E., Author of " A Complete and Practical Treatise 
on Cast and Wrought-Iron Bridge Coostroction," &c &c. Demy 
8vo, 400 pp., with 19 lai^ Plates, and numerous woodcuts, price 
\%s. doth. 
"The book ii undoubtaUy wonhy of the higQtit conrniendition."— J/wmw 

"The best book on uie subJKtwmch has yet Bpptired. .... Wekauirof 
DO work Ihal >o completely luJIils its aiitsiaa. —Etigliik lUeciaHic. 

Strains, Fbrmulce & Diagrams for Calculation of. 

A HANDV BOOK for the CALCULATION of STRAINS 

in GIRDERS and SIMILAR STRUCTURES, and their 

■ STRENGTH jconsistingofFormulasandCorrespondingDiagTBins, 

with numerous Details for Practical Application, &c. By William 

HuMBEK, Assoc lust C.E., &c Second Edition. Fcap. Svo, 

with nearly 100 Woodcuts and 3 Plates, price 71. dd, doth. 

"The anaiiEemenl of the mailer m thu little VDlume il as CDDVEtdenl as it well 

could be. .... The sy&lcm of employing diagnuiu as b substitute ibr compla 

compulatjans is one justly comiiig tnlD great favour, and ui that respect Ur. Humberts 

vojome is (ully up to the times."— ^nf^- — -— 

"Wc heartily commend this realty fumds b 
readers."— £"f/«* Mtcha^. 

Mechanical Engineering. 

A PRACTICAL TREATISE ON MECHANICAL ENGI- 
NEERING; comprising Metallurgy, Moulding, Casting, Forging, 
Tools, Workshop Machinery, Medianical Manipulation, Mano&c- 
tare of the Steam Engine, &c. &c. With an Appendix on the 
Analysis of Iron and Iron Ore, and Glossary of Terms. ^ Feakcis 
Campin, C.E. Illustrated with 91 Woodcuts and 28 Plates of 
Slotting, Sbapmg, Drilhng, Punching, Sheari^ and Riveting 
Machines — Blast, Refining, and Reverberalory Furnaces — Steam 
Engines, Govemocs, Boil^. Locomotives, &c Sv(^ doth, \2t. 

Steam Engine. 

STEAM AND THE STEAM ENGINE, Stationary and Port, 
able, an Elementary Treatise on. Being an Extension of Mr. 
John Sewell's Treatise on Steam. By D. Kinnear Clahk, 
C.E., M.I.C.E., Author of 'Railway Machinery," 'Railway 
Locomotives,' &c, &c With nimieroiis Illustrations. lamo, doth 






Ivery eHentiol part of the subject n Irefited of compel enUy, aod in a popular 



PUBLISHED BY CROSBY LOCKWOOD & CO. 
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THE STRAINS ON STRUCTURES OF IRONWORK j 
■with Practical Remarks on Iron Constniclion. ByF. W. Shkilds, 
M.Inst.C.E. Second Edition, with S plates. Royal Svo, 5/. doth, 

CanTBHTS.— InDodncLoryRcQUirks: Beams Loaded al Centre ; Beami Loaded at 
^fB^ial diaunces bcEween supports ; Beams unirormly Loaded i Girders with triansu- 

Ditlo, lunfarmlv Loaded; Calculstion of the Simiu on Girders with Irisiigulai 
BasioBI ; Canldevcra; Coollnuous Girders; Lattice Girden ; Gicders widi Vectical 
Stmis and Dijieonal Ties; Cslculatioa sf the Suaint na Ditto; Bow and String 

eioEuaeDls of Material to Straia ; CompaHson of difTercat Girders ; Proporlioa of 
Eth to Depth a( Girders ; Character OT the Work ; Iron Roofl. 

Construction of Iron Beams, Pillars, &c. 

IRON AND HEAT, Exhibiting the Principles concerned In the 
Construction of Icon Beams, Pillars, ajid Bridge Girders, and the 
Action of Heat in the Smelting Furaace. By jAMES ARMOUR, 
C.E. Woodcuts, izmo, doth boards, 3^. &f. ; cloth limp, 3j. 6aL 
" A wry u^erul and tharmghly practical litUe volume, io every way deserviD£ of 
" No inmilorf^ wjj) iTO^'s'^lo acquawl himseff With the principles of Ids own j 

Power in Motion. 

POWER IN MOTION : Horse Power, Motion, Toothed Wheel 
Gearing, Long and Short Driving Bands, Angular Forces, &c 
By James Armour, C.E. With 73 Diagrams. iimo, cloth 
boards, 31. (id. [K^tnlly ^ttiilud. 

Jtii|ieThaps poBsibLe loboconnycd. The value of the theoretic and practical know^ 
ledfv imparted cannot well be over eatunated." — Nao^tisCit H^ukly CArenicl*. 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 

taining Outlines of the History of Iron Manufacture, Methods of 

Assay, and Analyses of Iron Ores, Processes of Manufacture of 

Iron and Steel, &c. By H. Bauzrman, F.G.S., Associate of the 

Ro^ School of Mines. With numerous Illustrations. Fourth 

Edition, revised and mach enlarged, l2mo, cloth boards, ^. 6d. 

Xjust piMislkti. 

"Carefully written, it has the merit of brevity snd condscness.aj lolfiss importaat 

pcdpia. while all materia matters are very tully and thoroughly entered mto." — 

Trigonometrical Surveying. 

Kl/i OUTLINE OF THE METHOD OF CONDUCTING A 

TRIGONOMETRICAL SURVEY, for the Formatioa of Geo. 
graphical and Topographical Maps and Flans, Military Recon- 
naissance, Levelling, &c., with the most useful Problems iti Geodesy 
and Practical Astronomy, and Formula; and Tables for Facilitating 
their Calculation. By Lieut-General Frome, R.E,, late In- 
spector-General of Fortifications, &c. Fourth Edition, Enlarged, 
thoroughly Revised, and partly Re -written. By Captain Charles 
Wabren, R.E., F.G.S, With 19 Plates and 115 Woodcuts, 
royal Svo, price tin. cloth. 



WORKS IN ENGINEERING, SURVEYING, ETC., 

Hydraulics. 

HYDRAULIC TABLES, CO- EFFICIENTS, ond FORMULA 
for finding Ihe Discharge ot Water from Orifices, Notches, Weirs, 
Pipes, and Rivers. With New Formulfe, Tables, and General 
Inlonnation onRaJn-fall, Cat chmect. Basins, Drainage, Sewerage, 



considerable Additions. Numerous lllustiations. Cr. 8vo, 141. cloth. 
' UndoubtetUy an exceediiiEl)' uacful and dabaratp com^blloD." — Iron^ 
• Will prrm >Ulie i-alunhle In iludeDts snd enginicn in praiticc ; ils xtudy will 
ivent the unnoyiincE of avoidabl: (ailutu. anil at»s( Ihem In select the nadtot 
anb of lucccufuHy canyinB out any ^ven work cgnDected wiLh hydraulic cd- 
5(™fi."-MM/"f Jfumsf. 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENBINEERING 

DRAWING. By John Maxton, Instructor in Engineerii^ 
Drawing, Royal Naval College, Greenwich, formerly of R. S.N. A., 
South Kensington. Third Edition, carefully revised. With upwards 
of 300 Plates and Diagrams. l2mo, doth, strongly bound, fjv (mI. 
" Even accomplished draiishtsmcD will find in il mucli that will he of use u them. 






l-'^MeckoKict* Xag/ts 



Levelling. 

A TREATISE on the PRINCIPLES and PRACTICE of 
LEVELLING ; showbg its Application to Purposes of Railnay 
and Civil Engineering, in the Construction of Roads ; with Mr. 
Telfokd's Riiles for the same. By Fredbbick W. Siums, 
F.G.S., M. Inst. C.E. Sixth Edition, vcrv caretully revised, vrilh 
the addition of Mr, Law's Practical Examples foe Setting out 
Railway Curves, and Mr. Trautwine's Field Practice of Ikying 
out Circnkr Curves. With 7 Plates and numerous Woodcuts. Svo, 
&. Sd. doth. •,• Tbautwine on Curves, separate, price 5^. 

"One of the most important lot-books for (he general jurveyniv and Iho* is 

It would b= aaliafactorily nnsweied by coniulling the volume."— JWiumf "Jimmal. 
"^ .... » ..IV — : __- _r — — .- -.-^ ichools and colleges."— 



Earthwork. 

EARTHWORK TABLES, showing the Contents in Cubic Yards 
of Embankments, Cuttings, Ilc, of Heights or Depths up tosm 
average of 80 feet- By Joseph Broadbent, C.E., and Francis 
Campin, C.E. Cr. Svo, oblong, 5j. doth. 
", Creditable to bnlh the aulhots and the publisher*. . . . The way in wlikh 



ornderable s 
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Twnnelling. 

PRACTICAL TUNNELLING. By F. W. Simms. Ab entirdy 
new edition, revised and greatly enlaiEedby D. Kinneae Clakk, 
C.E. iBp, 8\o, [iH Ihi Preu. 
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Strength of Cast Iron, &c. 

A PRACTICAL ESSAY on the STRENGTH of CAST IRON 
«nd OTHER METALS. By the late Thomas Tredgold, Mem. 
Inst C. E., Author of " Elementary Principles of Carpentry," &c. 
Fifth Edition, Edited by Eaton Hodgkinson, F.R.S. ; to 
which are added EXPERIMENTAL RESEARCHES on Ihe 
STRENGTH and OTHER PROPERTIES of CAST IRON. 
By the Editor. The whole Illustrated with g Engravings and 

Tjus Woodcuts. 8vo, I2J. cloth. 

. Hodgkinson's Experimental Researcsies on the 
Stkength and Other Properties of Cast Iron may be had 
separately. With Engravings and Woodcuts. 8vo, price 6j. dotli. 

High-Pressure Sieam Engine. 

THE HIGH-PRESSURE STEAM ENGINE; an Exposition 
of its Comparative Merits, and an Essay towards an Improved 
System of Construction, adapted especially to secure Safety and 
Economy. By Dr. Ernst Alban, Practical Machine Maker, 
Flan, Mcclilenberg. Translated from the German, with Notes, by 
Dr. Polk, F.R.S., M, Inst. C.E., &c &c. With 2S fine Plates, 
Sto, i&r. &/. cloth. 
** A work Iik« thia, wlucb goes thoroughly into the nramidacion of die high-pressure 

Bi^ne, theboifef, and its appendages, &c.; is efceedinE^yuscrulj and deserves a place 

in GTCiy H:ieDti&: hbnry."— ^f ^4m Shifputg Chronicu. 

Sieam Boilers. 

A TREATISE ON STEAM BOILERS: their Strength, Con- 
struction, and Economical Working. By Robert Wilson, late 
Inspector tor the Manchester Steam Users' Association for the 

^^ Prevention of Steam Boiler Explosions, and for the Attainment of 

^^ Economy in the Application of Steam. Third Edition. l2mo, 

^r doth boards, 328 jages, price 6r. 

W"Vc regard Mr. Wilson's [realise as the best work on boilers which has come 
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k lull of hints which the pnnirietor of a fleam boiler vrould Hiid it to his advan- 



Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for selting out Curves from 5 to 2oo Radius. By ALEXANDER 
Beazblev, M. Inst. C.E. Printed on 4S Cards, and sold in a 
cloth box, waistcoat-pocket size, price 3j, hd. 
k>-*'Eaeh tabic is primed on a small cant, which, being phiceii on Ihe theodolite, leave; 
" ' " .... ,nt— no iBiall advaniage as regatdi the rapidily 

d compcily filled into a situll case Tor the 





Estimate and Price Book. 

THE CIVIL ENGINEEK'S AND CONTRACTOR'S ESTI- 
MATE AND PRICE BOOK for Home or Foreign Service : 
in reference to Roads, Railways, Tramways, Docks, Harbouts, 
Forts, FoctificatioDS, Bridges, Aqueducts, Tunnels, Seweis, Water- 
works, Gasworks, Stations, Barracks, Warehouses, &c. &c &c. 



of Machinery, Plant, Tools, &c By W. D. Haskoll, C.E. 
Plates and Woodcuts. Published annually. 8vo, clolh, ts. 

" As runu&hiD£ A variety of ilata oq CTcry coaceivabla want to civil aicipceni and 
contActDrt, this bwk tuu ever stood perhapE luuivaQcd." — AtrhHtct. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, In Reference to flie 
Preparation of Plans for Roads and Railways, Canals, BUvers, 
Towns' Water Supplies, Docks and Harbours ; with Description 
andUseofSvirTEyii^Instrnnienls. By W. DAVIS Haskoli, C.E., 
Author of "The Engineer's Field Book," "Ejiamples of Bridee 
and Viaduct Construction," &c. Demy 8vo, price izf. CaT. clou, 
with 14 folding Plates, and numerons Woodcuts. 
"Amnst uairul acfwellananewdboDk for tbcaidara iludent .... We 
can stionsly rtcominend it as a carefiillj-written and vaiuablt tHtl-boiA."- 

"Mr. UaskotL has knowledge and experience, and can so give ex^rcs&iati ' 
10 make any niHlter cm which he writes, dear tn the yoImeBGE pupil m a Eur 
DffiDi."— CW(k»7 Gnardiaii. 
" A VDlume which cannot fail (0 prove of the olmod practical utility. . , . 



Engineering Fieldwork. 

THE PRACTICE OF ENGINEERING FIELDWORK, 

applied to Land and Hydraulic, Hydiographic, and Submarine 
Surveyinc and Levelling. Second Edition, revised, with consider- 
able additions, and a Supplementary Volume on WATER- 
WORKS, SEWERS, SEWAGE, and IRRIGATION. By W. 
Davis Haskoll, C. E. Numerous folding Plates. Demy 8vq, * 
vols, in one, cloth boards, ll. is. (published at 2/. 4J.) 

Mining, Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveying, with new Traverse Tables ; and Descriptions of Im- 
proved luslrumenls ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home aud Foreign Iron and Coal 
Mineral Properties: to which is appended M. THOMAN'S (of 
the CrAlit Mobilier, Paris) TREATISE on COMPOUND IN- 
TEREST and ANNUITIES, with LOGARITHMIC TABLES. 
By William Linterk, Mining and Civil Engineer, lamo, 
strongly bound in cloth boards, with four Plates of Diagrams, 
Plans, &c, price lox. &/. 

as we hare tesled it. is thoroughly lru!tworIhy."—/rDM a«d Cm/ rnu&l'Jf*™™. 
tsliind. — Slanifari 
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Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
a History of Fire-Engtnes, their Constnictian, Use, and Manage- 
ment i Remarks on Fire-Proof Buildings, and the PreservatioE ol 
Life ftom Fire ; Statistics of the Fire Appliances in Englidi 
Towns ; Foreign Fire Systems ; Hints on Fire Brigades, &c. , itc. 
By Charles F. T. Young, C.E. With numerous Illustratious, 
handsomely printed, 544pp., demy Svo, price \l. 4J. cloth. 
•■WecanmoiihcarlLlycomniendtliisbiiok. .... It isreaUy Ihe only English 

' We sirongly irconiraend the book to rhe nolice of aK who «re in any way in- 
teresled in fim, Gre-oisintis, or fire-brigadcK." — Mechanic^ Magatine. 

Manual of Mining Tools. 

MINING TOOLS. For the use of Mine Manners, Agents, 
Mining Students, &c By William Morgans, Lecturer on Prac- 
tical Mining at the Bristol School of Mines. Volume of Teit. 
lamo. With an Atlas of Plates, containing 235 Illustrations. 4to. 
Together, price gj. c!oth boards. 
" "" ■ ■-■-''--- -.-■.•■■ ..... jjjiiy ihej, but subordinate r"'-' '- ' 
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Gas and Gasworks. 

A TREATISE on GASWORKS and the PRACTICE of 
MANUFACTURING and DISTRIBUTING COAL GAS. 
By SAMtrsL Hughes, C.E. Fourth Edition, revised by W. 
Richards, C.E. With 68 Woodcuts, bound in doth boards, 
i2inD, price 4r. 

Waterworks for Cities and Towns. 

WATERWORKS for the SUPPLY of CITIES and TOWNS, 
■with a Description of the Principal Geological Formations rf 
Englandas influencing Supplies of Water. By Samuel HughM, 
F.G.S, Civil Engineer. New and enlarged edition, izmo, doth 
boards, with nnmerous Illustrations, price 5/. 

the vital LmportaDce of which canoot be over-caLimalcd." — Bra4ft/rd Oistroer. 

Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Treatise on. By 
Wabington W. Smyth, M.A., F.R.S., &c., Chief Inspector 
of the Mines of the Crown and of the Duchy of Cornwall. New- 
edition, revised and corrected, izmo, cloth boards, with nume- 
rous Illustrations, price 41. 6d. 
"Every portion of the volum* appears 10 have been prepared with much care, and 
of lbs iwo piincipHl racllmcb of vorklng, Ihe book will doubllcsa ioterest ivery 

"Certainly ejmerimeotiil ikill and nde-of-thumb practice would be freafly en- 
-:.i.-j u.. .1.. .jS;.;„_ „f [he ihcoretical knowledee and sdentific information which 
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WORKS IN ENGINEERING, SURVEYING, ETC., 

Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, CivU 
Engineer. Iliird Edllion, much enlai^d, consisting of a Series 
of Tables, with Rules, EKplanalions of Systems, and Use of Theo- 
dolite for Traverse Surveying and Plotting the Work witK minnte 
accuracy by means of Straiglit Edge and Set Square only; Levelling 
with the Theodolite, Casting out and Reducing Levels to Datum, 
and Plotting Sections in the onjinary manner; Setting out Curves 
with the Theodolite by Tangential Angles and Multiples with Right 
and Left-liand Ridings of the Instrument; Setting out Curves 
without Theodolite on the System of Tangential Angles by Sets of 
Tangents and Offsets ; and Earthworit Tables to to feet deep, csd- 
culated (or every 6 inches in depth. With numerous wood-cnts, 
l2mo, price t2j. cloth. 
"A very useful wodc for the practical engineer and surveyor. Every penan 
eueucd ID eDeineerinE field operatianp viU estimate the importance of audi a work 
anTSie uaDuul dF valuable time which will be uvtd by icference to a aet of nrhable 
tables prepared with the accuracy and fulnefia of Uiose fiveo m tlua volume."— ^oiA 

" The tuok is very handy, and thcauchortaighEhaveaddedthat the separate labAes 
genuine uvene tables eililuig all Ibe amx."—AtluHieum. 

■■ The work forms a handsome pochol volume, and cannot fail, from lis portaMily 
and utility, to be extcDsively patruuised by the cnEiticejiae irofeaaiaD.''— J/wixf 

id Mi. HsskoH's ■ field Book' to aU dasei of surreyon." 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S, Graham, 
C. E. , Resident Engineer, Forest of Dean Central Railway. With 
IS Diagrams. iSmo, 2/. dd. cloth. 



a really handy book fc 

Ufind ar.^ " 

avaiiabl' 



^N enEineers and ethers employed in the i 
iwiUtmd a ■ ^ ■ .■ . 



formaUon very admirably arranged, and 
Inquired in the engineers' cootractor's offices."— rfJr^£u#. 



THE DESIGN and CONSTRUCTION of HARBOURS: A 
Treatise on Maritime Engineering. By Thomas Stevenson, 
F.R.S.E., F.G.S., M.LC.E. Second Euition, containing ntany 
additional subjects, and otherwise generally extended and rcnsed. 
With 20 riates and numerous Cuts. Small 4to, 15^. cloth. 

Mathematical and Drawing Instruments. 

A TREATISE ON THE PRlrJCIPAL MATHEMATICAL 
AND DRAWING INSTRUMENTS employed by the Engineer, 
Architect, and Su'nejar. By Fhedesick W. Simms, M. Inst, 
C.E,, Author of " Vract.icalTuiinemn£," SLt. Ttiai Edition, with 
IS Cuts, 12mo, price V- *"*■ =\'A'*'. 
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. Sridge Cojistruction in Masonry, Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION OF MASONRY, TIMBER, AND IRON ; consisling of 
■ 46 Plates from the Contract Drawing* or Admeasurement of EcTect 

L - Works. By W, Davis Haskoll, C.E. Second Edition, with 
^M theodditionof 554 Estimates, and the Practice of Setting out Woilcs, 
H illustrated with 6 pages of Diagtams, Imp. 4to, price a/. IW. 6d. 



" One or the very few worlu fiEtant descmdine la tbe levtl of ordinary routine, aod 
treating on the common cvery-ddv practice of the jail«ay cDgineer. ... A worlc of 
the pr«ent nature by a man at Mr. Haskoll'^ experience, mufit prove mvaluable to 
hundreds. ITie tables of estimates appended to Ihu edition wiU coD»derably enluncfl 

JUathematical Instruments, their Constrtution, &c. 

MATHEMATICAL INSTRUMENTS : theje CONSTRUC- 
TION, ADJUSTMENT, TESTING, AND USE; comprismg 
Drawing, Measuring, Optical, Surveying, and Astronomical Inatra- 
ments. Bv J. F. Heather, M.A., Author of "Practical Plane 
Geometry, "Descriptive Geometry," &c. Enlarged Edition, for 
the most part enlirely rewritten. With numerous Wood-cuts. 
l2mo, cloth boards, pnce 5/. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES. By John IIart. Third Edition, with 
Plates. Imperial 8vo, price 8j. doth. 

_ -Oblique Bridges. 

^^ A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 

^H BR "' ■ " '■ 

^H But 

^H Bai 



BRIDGES, with 13 large folding Plates. By Geo. Watson 
Buck, M. InsL C.E. Second Edition, corrected by W. H. 
Barlow, M. Inst. C.E. Imperial 8vo, izi. doth, 
"Hie standard lut-book for all engioeers rq!?rding skew archcE, !s Mr. Buck's 

Pocket-Book for Marine Engineers. 

A POCKET BOOK FOR MARINE ENGINEERS. Con- 
taining useful Rules and Formulie in a compact form. By Frank 
pKtJCTOR, A.I.N.A. Second Edition, revised and enlarged. 
Royal 32mo, leather, gill edges, with strap, price 41. 

" A most useful companion to all oiajine engineers."— f/n.Vr<^Ji«'Ke Cfla*«». 
"SCMT^y anything required by a naval engmeer appears to have been for- 

* " AVery".^uab1e publication ...» means of saving nKch time and labour."— 
Xta Vsrk Menlklj Rnwd. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY. 
ARCHyEOLOGY, the FINE ARTS, &c By John Wealk. 
Fourth Edition, enlarged and revised by Robert Hunt, F-R.S., 

■|f#-pni-r (iFTWininn ■R«-nr(Tft T^tlUnr rtf *'lTn-'s Dictionaty of Art^ 



I 



U WORKS IN ENGINEERING, SURVEYING, ETC., 

Granthatns Iron Skip-Building, enlarged. 

ON IRON SHIP-BUILDING ; with Practical Examples a 
Details. Fifth Edition. Imp. 410, boards, enlai^ed from 34 
PUtes (31 quite new), including the latest Examples. ToEethe 
with sepamte Text, I zroo, doth limp, also considerably enlarged. 
By John Gkantkam, M. InsL C.E., &c Price 2/. as, complete^ 
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Tr/pShowiug Details — Afirr 

Sectioo, wilh End View, 

Sura Fiame for Screi>>, and Rudder. 
ZawrPV«(f^, showing I>olflil5—^*[/- 

M& J-«ft™ half breadth 
Machines for Punching am 
td Angle-Iron, 



Mxhinei. — Gufoitli's Riming Ma- 
chine, Drilline and Countcr-SiD^ntf 
Machine. 

Plate Planing Machine. 
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PlaKsar 

8, Gumfalc': Keel and FlDoring ; Plan 
for Sheathing with Copper. 

Ba. Grailthlun'slidpTaTedPllul of Sheath- 
ing Iron Shiu with Coj^ier. 

g. Uliislriliaiis of the Ma^elic Condi- 

0. Gl9™s°nD^^ CoBipa^'and Bin- 

nacle, with A^nsting Magnets, &c- 

1. CoiTCded Iron Bolt in Frame of 



Paddle BsHS. 
ofSleeL 
fasel of Steel. 



( H.M. Steam 



lS-6. Paddle SieamVess 
37. Jmr-ifwirA— Paddl( 

3Z. Mid^p 'Section oS H.M, Sleiun- 
Fiaate. Htrculii. 

33. Stem, Stem, and Rudder of H.M. 
Steam Frigate, Billtrafisn. 

34. Mi(lshipSectii»iofH.M. troopship. 
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Bending Plates ^Rivct Health. 

team-Bending Machine, Indepen 

dent Shearing, Punching and AngU 

thnronghly praclind work, and ey 

Its attached to them, is treated with sober and impartial wia 
. . As good a volume for the instnictiin of the pupil or s 
ecture BBcan be found in any language."— /"nv^ic-wJW^fi* 

ttny elaborate work. ... It forma a most valuable ad 
1 shipbuilding, while its having been prepared by one who I 

J., f. J ...t ificati--- ■- 



Dock. 



n and good sense. 
joQ to the history 



ae of practical udlity to all intercEtcd in shipbuilding, "^^^m^ 



THE SAFE USE OF STEAM : containing Rides for Unpro- 
fessional Slearo Users. By an Engineer. Second Edition. lamo. 
Sevred, 6J. 

N. B. — This little ■work should be in the kands of tvery ptrsoii 



PUBUSHED BY CROSBY LOCKWOOD & CO. i 

ARCHITECTURE, &c. 

Construction. 

THE SCIENCE of BUILDING : An Elementary Treatise o 

the Principles of Co " '^ "' "^ — •■ " 

Architect. Illuslral 
price 8j. 6ii, cloth. 

"* A tfery valuable book, wiucn wc tirongty ncomineiia m an bniaenu. — DUiuur^ 
^ " The Ireadse does (redit Bllilic to the aulhor and Uie pubtuher." — Kngirurr. 

" No architcctuml studCDl ihoold be widigut thu hand-lKKili." — Artfllttct. 

"The book la very lar ftom beine a lacte coiopilalion : il is in able digesl ol 
SofurEnatiDD which is only to Ik found Ecnilered through venous works, and coatAim 
more really Dripaal writing than many putting forth (3x strvnger dainu to otiglnality." 
— SHgiKHriKg. 

Beatotis Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, btnng an easy method of estimating the various parts 
of a Building collectively, more especially apjuied to Carpenters' 
and Joiners' work, priced according to the present value of material 
and labour. By A. C. Beaton, Author of ' Quantitie! and 
Measurements.' 33 Woodcuts. Leather, Waistcoat-pocket size. is. 

Seatofi s Builders' and Surveyors' Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS : containing a Complete 
Explanation of the Terms used in Building Construction, Memo- 
randa for Relerence, Technical Directions for Measuring Work In 
all the Building Trades, with a Treatise on the Measurement ol 
"Timbers, and Complete Specifications for HoQses, Roads, and 
Drains. By A. C. Beaton, Author of 'Quantities and Measure- 
ments.' With 19 Woodcuts, 1-eather, WMstcoat-po eke t size. 3s. 

yUla Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE; being a 
Senea of Designs far ViUa Residences in various Styles, With 
Detailed Specifications and Estimates, By C. Wic-KES, Architect, 
Author of " The Spires and Towers of the Medisevol Churches of 
England," ftc. First Series, consisting of 315 Plates ; Second 
Series, 31 Plates, Complete in i vol, 410, price 2/. lai, half 
morocco. Either Series separate, price lA Jr. each, half morocco. 
o(e of the defigni Iwar evidence of their bein; the work af an artistic 
d they will prove very valuable and suggetdve to ardiitccts, students, and 
■SKUding Neoa. 

'euse Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING : a Practical Manual of, containing full infor. 
mation on the Processes of House Painting in Oi! and Distemper, 
the Formation of Letters and Practice of Sign Writing, ths Prin- 
of Decorative Art, a Course of Elemenlary Druwing for 






House Painters, Writers, &c., and a Collection of Useful Receipt) 
With 9 Coloured Plates of Woods and Marbles, and nearlj "' 
Wood Engravings. By Eli.is A. DAVirreo^, Author of 't 
ing ConsCruclion,' ■ Drawing for Carpenters,' &c, l2mo, &f. 
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16 WORKS IN ARCHITECTURE, ETC, 

Architectare, Ancient and Modern. 

RUDIMENTARY ARCHITECTURE. Ancient and Modera.- 
Consisting of VITRUVIUS, Itanslaied by Joskpk CwnLT,. 
F.S.A., &c, wilh 23 fine copper plates; GRECIAN Archi- 
tecture, by the Earl of Abeildeen ; the ORDERS of 
Arehitectura, by W. H. Leeds, Esq,; The STYLES of Archi- 
lecturc of Various Countries, by T. Talbot Britv ; The 
PRINCIPLES of DESIGN in Architecture, by E. L, Garbbtt. 
In one volume, hair-boand (pp. 1,100), copiously iHustrated, iz^.. 
*," Sold stparoUly, in two vols., asfyHmm — 

ANCIENT ARCHITECTURE. Containing Gwilt's Vilnivius 
and Aberdeen's Grecian Architecture. Price ts. half-bound. 

N.B.— 7»H is lAi o»ly edMvn of VirSaVIUS procurable al a 
modtrate prici. 

MODERN ARCHITECTURE. Containire the Orders, by Leeds ;. 
The Styles, by Bury ; and Design, by Garbett 6s. half-bound. 

The Yowng Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By George Wight- 
wick, Architect, Author of "The Palace of Architecture, "fin:. Src, 
New Edilion, revised nnd enlarged. By G. HOSKlSaON GuiL- 
LAUHE, Architect. Numerous illustrations, ismo, doth boards, 41. 
'Will be round va acqujaitjon to pupils. and jl copy<nighl la be couddoed a» 

..v..-CKBary apurchuoua bca ofiimninicnLL" — Ar^hilal. 
" Thii IS a book which every yoiiDg architect opdit Co fltudy, jmd, u f^ na pos- 

Bible, Ecani by heut, Tor it contains notbine -which ime would wish 10 foreel." — 

Bntitk Atrhitrel. 

^H M^l,nnic. "^ " '""" '" ° '"^ "*■ """ " ■"" """"^ 

^H Drawing for Builders and Students. 

^V PRACTICAL RULES ON DRAWING for the OPERATIVE 

^™ BUILDER and YOUNG STUDENT in ARCHITECTURE. 

By George Pvne, Author of a " Rudimentary Treatise on Per- 
spective for Beginners." With 14 Plates, 410, 7/. 6d. boards. 
CowraMTS.— I. Practical Rules on Drawing ~Ouilh.=!. II. Ditto— Ihe Gncoa 
«nd Roman Order!. III. Practical Rulei onTJrawing— Petspeclive. IV. Praclicat 
Rules DO LiKhl aad Shilde. V. Practical Ruls on Colour, &c &c 

I Coupes, Villas, and Country Houses. 
DESIGNS and EXAMPLES of COTTAGES, VILLAS, and 
COUNTRY HOUSES; being the Studies of several eminent 
Architects and Builders ; consisting of Plans, Elevations, and Pci- 
apective Views ; with approximate Estimates of the Cost of «ndi. 
In 4to, with 67 plates, price i/. is, cloth. 
Builder's Price Book. 
LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK — wilh which is incorporated Atch ley's, and por- 
tions of the late G. R. Burnell's Builders' Price Bmiks— for 1876, 
containing the latest prices of all kinds of Builders' Materials and 
Labour, and of all Trades connected with Building &c., &c. 
The whole revised and edited by FRA^CIS T. W. Miller, Archi- 
tect and Surreyor, Ycay. S-jo, strongly h.ilf-bound, price 41. 



^ PUBLISHED BY CROSBV LOCKWOOD & CO. iM 

Uandbook of Specifications. 

THE HANDBOOK OF SPECIFICATIONS; or, Practiral 

Guide to the Architect, Engineer, Surveyor, and Builder, in drawing, 

up Specifications and Contracts for Works and Constructions. 

Illustrated by Precedents of BuQdings actually executed by eminent 

Architects and Engineers, Preceded by a Preliminary Essay, and 

Skeletons of Specifications and Contracts^ &c, Sc. By Professor 

T«OMAS L. Donaldson, University CoU^e, London, M.I.B.A. 

■With A Review of the Law ok Con tracts, and of the Respon- 

sibilitiBs of Architects, Engineers, and Builders. By W. CuN- 

NIHGHAM Glen, of the Middle Temple, zvols,, 8vo, vrith 

umrards of lioo pp. of text, and 33 Lithographic Plates, clothe 

2/. 3J. (Published at 4/.) 

"latbesecwovalumaori.ioapa^s ((ogether),farly-raiir&iicdlicaIiDiis of executed 

■worit! are givm, including ihe ipedficalions tor parts at Ihe new Houses of Parliamenl, 

by SLt dUrlei Barry, and for Ihe new Royal Eichanee, 1™ Mr. 'nte, M.P. 

Xfonald«m^& Handbook of SpeLsircatioaa musL be bouE'<t ^y all arohiiects." — Buitder, 

Taylor and Cresy's Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G, L, Trvlor, Esq., F.S.A., F.R.I. B.A., and Edwabu 
Cresy, Esq. New Edition, thoroughly reiised, and supplemented 
by the most recent nccessionE to the topography and archaeology of 
that dty. Completed under the editorial care of [he Rev. Alex- 
ander Taylor, M.A. (son of the late G. L. Taylor, Esq.), 
Fellow of Queen's College, Oxford, and Cliaplain of Gray'.s Inn. 
I This is the only book which gives on a large scale, and with the 
pcedsion of architecttual measurement, Ihe priucipkl Monuments 
of Ancient Rome in pkn, elevation, and detaiL Large folio, with 
130 Plates, half-bound, price 3/. 31. 
■".* Originally published in two volumes, folio, at 18/. i&(. 

Specifications for Practical Architecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE : 

' A Guide to the Architect, Engineer, Surveyor, and Builder ; with 

m Essay on the Structure and Science of Modem Buildings. By 

Frederick Rogers, Architect. With numerous Illustrations. 

P_ Demy 8vo, price iSj., cloth. (Published at l/. lOr.) 

* " * -'olmneofspedficalionaofaprsclicalciatacttrteioggnalJyrequired, and the 
ard work of Alfred Banholomew being out of print, the author, on the basis 
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The House-Owner's Estimator. 

THE HOUSE-OWNER'S ESTIMATOR; or, WTiat will it 

Cost to Build, Alter, or Repair? A Price- Book adapted to the 

Use of Unprofessional People as well as for the Architectural 

Surveyor and Builder. By the late James D. Simon, A.R.I.B.A. 

^ Edited and Revised by Francis T. W. Miller, Surveyor. Witli- 

K numerous Illustrations. Second Edition, with the prices carefully 

P revised to 1875. Crown Svo, cloth, price 3J. 6ii 

"A very handy book for those who want to linow what a house >.411 cost to build. 
" Especially valuame to nou-proressiouoi readers. — Miiun^ ^^urtuii. 



^ 



WORKS ON CARPENTRY, TIMBER, ETC, 

CARPENTRY, TIMBER, &c. 



Tredgold's Carpentry, new, enlarged, and cheaper 
Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY : 
a Treatise on the Pressure nnd Equilibrium of Timber Framing, the 
Resistance of Timber, and the Conslruction of Floors, Ariies, 
Bridges, Roofs, Uniting Ironand Stone with Timber,&c. Towhich 
is adaed an Essay on tbe Nature and Properties of Timber, &c., 
with Descriptions of the Kinds of Wood used in Building ; also 
numerous Tables of the Scantlings of Timber for different purposes, 
Ihe Specific Gravities of Materials, &c. By Thomas Tredoold, 
CE. Edited by Peter Barlow, F.R.S. Fifth Edition, cor- 
rected and enlarged. With 64 Plates (11 of which now first appear 
in this edition), PcFrtrait of the Author, and several Woodcuts, lit 
I vo]., 4to, published at 2I. ss., reduced to i/. jj'., doth. 
"'Tredgold's CaipenliT' might to be in every aichilicl'i and every bonder's 

libtarv, and those who do not already possess it oufhl to avail thenudvcfi c£ the new 

issue.*— iwi/Af. 

peDtty is CDDCcmed. The Aulbor's princi[^es are ratber confinnod ibaji Impaired by 
'■--- and, aa navr presented, combine the surest base with the most mterescinR display 
i^cssivc science. Tbe additional plates are of great ictriasic value."— 9iujU^ 

Grandys Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE. By Richard E. 

Grandv. Comprising r — An Analysis of Deal Standards, Home 

and Foreign, with comparative Values and Tabular Airangemcnts 

for Fixing Nett Landed Cost on Baltic and North American Deals, 

including all intermediate Expenses, Freight, Insurance, &c, &c. ; 

together with Copious Information for the Retailer and Builder. 

Second Edition. Carefully revised and corrected. lamo, price 

31. itd. cloth. 

" Everyduni; lE pretends to be: bbilt up gradually. It leads one &om a fonst loa 

treenail, and throws id,a8ainalcewdght,ahQsi of Toatcrialconcenuaabnclu^coluiiuu, 

cisterns, &c, — all that the class to whom it appeals requires,*' — Eneiish Mecluatic. 

" The only difficulty we have is as to what IS not in its pages, what we have tested 
«fthecontmts,tikenatraildoni,isinvariahlycorTecL''— /tf«*riI«^J«'/U(T'j-JW»f/. 

Tables for Packing-Case Makers. 

PACKING-CASE TABLES; showing the number of Superficial 
Feet in Boxes or Packing-Cases, fi'om six inches square and 
upwards. Compiled by William Rickarbson, Accountant. 
Oblong 4ta, cloth, price 3J. f>d. 

" Will save much labour and calculation to pacldng-case Diaketl and those who use 
tiackinE-cases." — CnxtT. " Invaluable labour-saving ubles."— /nwipXflKfw. 

I^icholson's Carpenter's Guide. 

THE CARPENTER'S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS : comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the 
late Peter Nichoi.SON's standard work. A new Edition, revised 
by Arthur Asbtitei,, F.S.A,, together with Pisclical Rulea on 
Drawing, by Georgb Pv^-a, ■'«'\'fti i^¥\a,iw, ifn, v(. vt. dotb. 



PUBLISHED BY CROSBY LOCKWOOD & CO. 
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Dowdn^s Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
FANION ; containing New and Copious Tables of the Reduced 
Wei^t and Measurement of Deals and Battens, of all sizes, from 
One to a Thousand Pieces, and the relative Price that each size 
bears per Lineal Foot to any given Price per Pelersburgh Standard 
Hundred ; the Price per Cube Foot of Square Timber lo any given 
Price pec Load of 50 Feet ; the proportionate Value of Deals and 
Battens by theStantiard, to Square Timber by the Load of go Feet ; 
the readiest mode of ascertainmg the Price of Scantling per Lineal 
Foot of any size, to any given Figure per Cube Foot. Also a 
variety of other valuable information. By William Dowsing, 
Timber Merchant. Second Edition. Crown fivo, 3*. cloth. 

*'ETeryth]ii£ is a£ concise and cIcat as it can pos&ibly be made. There caa be oo 
■Joulit liut every dmber mercbantand b uilder uughl to possna it." — HvU Advtriiser, 

Timber Freight Book, 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Slips, Shipbrokers, 
Builders, and all Dealers in Wood whatsoever. By William 
Richardson, Timber Broker, author of " Packing Case Tables," 
&c. Crown Svo, cloth, price 6j. 



■|, MEC HANIC S, &c. M 

ilorton's Measurer. ^^H 

THE COMPLETE MEASURER ; setting forth the Measure- 
ment of Boards, Glass, &c., &c ; Unequal-sided, Square-sided, 
Octagonal-sided, Round Timber and Stone, and Standing Timber. 
With just allowances for the bark in the respective species of 
trees, and proper deductions for the ivaste in hewing the trees, 
&C.; also a Table showing the solidity of hewn or eight -sided 
timber, or of any octagonal-aided column. Compiled for the 
accommodation of Timber-growers, Merchants, and Surveyors, 
Stonemasons, Architects, and others. By Richard Hohton, 
Second edition, with considerable and valuable additions, izmo, 
strongly bound in leather, ^s. 
"The alSce of the architect, ccgineu, building Buiveyor, or land agent that is 

observti any unfairncm oTSa^ura^."— «BilWir." "" ™ """■ 

"ThB table, we have tested ere accuiate. . . . . To_ the builder and estate 

^"uot only flre"he b^^tthot^ of meosurenient Jiown. and in sonie instancei 
illUfilAted by meona of WDbdcuts, hut the eTTOoeouK sysIemB pursued by dishonest 
dealers aicAilly exposed. . . . . The wotli must Ue considered to be a valuable sddi- 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 

kSUREMENT. Tables calculated from I to 200 Inches in length, 
by t to ti>S inches in breadth. For the use of Architects, Surveyors, Jk 
Engineers, Timber Merchants, BuMcre, &.1:- &| ^hS&ia wj;«- fl 
KINGS. Fcp. 31. 6J. Clolh. J 



I K WORKS IN MECHANICS. ETC., 

Mecltani^s Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT i comprising a great variety of the most 
useful Rules in Medaitnical Science ; with numerous Tables of Prac' 
tical DWa and Calcnlated Results. By W. Tkmpleton, Author 
of "The Engineer's, Millwright's, and Machinist's Practical As- 
sistant." Eleventh Edition, with Meehanicnl Taljles for Operative 
I Smiths, Millwrights, Engineers, &e. ; It^ther with several Useful 

I and Practical Rules in Hydianlics and Hydrodynamics, a variety 

I of Experimental Resolts, and an Extensive Table of Powers and 

I Roots. II Plates. lamo, Sj. bonnd- 

|udid«j5ly met. Teh rl,BTO h'sCdhpaneoh stands imjiva11e<l''<— ^ffcidVfr^Jf ^lu w. 

" Adtnimbly sidnpted la llie wanu of a. very Ur^ clitfliL It hafi met wi£ great 

■uccesa in the eagineering ^vark&hop. ■£ we can le&Cify ; and there aro a emat many 

men who. in a btui measure, owe IheirHsc. in lifclo tlus linlevoik."— ^hi'i^dv Nrmi. 

Engineef's Assistant. 

THE ENGINEER'S, MILLWRIGHTS, and MACHINIST'S 

PRACTICAL ASSISTANT ; comprising a Collection of Useful 

Tables, Rules, and Data, Compiled and Airanged, with Ori^nal 

Matter, by W. Templeton. 5th Edition. iSmo, u.W. doth. 

" Sn much varied infannailan CDniprc^»d imo bo «rna]l a tpacc, and publielied at a 

price which places it within the reach of thff humhlest mecraDic. cannot fail iocdcd- 

mand the »te which it detervo. With the ulmost canfidRicc we commend this book 

" Every mechanic ihoiitd become the poueasor of the volume, and a more suitable 
present la an apprendce to any a£ the mec^janical trades cgnld not poKibly be laade." 

Designing, Measuring, and Valuing. 

THE STUDENTS GUIDE to the PRACTICE of MEA- 
SURING, and VALUING ARTIFICERS' WORKS ; containiiig 
Directions for taking Dimensions, Abstracting the same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials in the re- 
spective Trades of Bricklayer and Slater, Carpenter and Joiner, 
_ Painlerand Glazier, Paperlianger, S:c With 43 Plates andWwxl- 

I cuts. Originally edited by Edward Dobson, Architect. New 

I Edition, re-written, with Additions on Mensuration and Construc- 

tion, and useful Tables for facilitating Calculations and Measure- 
ments. ByE. WvNDHAM Tarn, M.A., Svo, las. f>d. cloth. 
" This UMfiil book should be in every architect's and huitdEi>i office. It contams 
a. vast amount oT iaramution absolulely necessary lo be kDcwn.' — Thi IiUk Buildtr. 
" We have Tailed to discover anylhinE connected with the iHiiJdinE trade, &ani Ex- 
cavating Faundatians la beU-iiaaemg, mat is aot fully treated upon in ttm valuaUe 
worit"— r** j< r/iifl«. 

" Mr. Tam has welt perfotmed the task imposed upon him, and hai made many 
Tutlher and valuable additions, embodying a large amount of mraimation relating to 
the lecbnicalilies and modes of conslrucuon employed in theieveral branches of the 
buildhig trade."— CiHVin? Quardiaa. 

"Altogether the bookisonewhich well fulfils the promise of its ade-page, and wa 
can thoronghly lecomntend it tn the clas& for whose use it has been eompiled. Mr. 
Yarn's addiiiDns and rcvislous have mucis iDr:rea3ed the usefulaeu of the work, and 
Aa^c eqKcialJy au>!meated itsvatuexo stnflimts."— HiiEi>t«HiHI. 
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PUBLISHED BY CROSBY LOCKWOOD * CO. 

MATHEMATICS, &c. 



■regoiy's Practical Mat/iematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common- 
p1bc« Book of Pure and Mixed Mathematics. Designed chiefs 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
P DBS Mathematics — comprising Arithmetic, Algebra, Geomctiy, 
Mensuration, Trigonometry, Conic Sections, Properties of Curves. 
Part II. Mixed Matbematics — comprising Mechanics in general. 
Statics, Dynamics, Hydrostatics, iiydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials. With an Appendii ot 
IS Lc^arithmic and other Tables. By Olinthus Gkegoky, 
., F.K. A.S. Enlaced by HENRY Law, C.E. 4lh Edition, 



copious L 
LL.D., F 



Mathematics," *c With 13 Plates. Medium 8vo, ll. is. dotb, 

*' Tat engineer or architect will here ^d ready la lii& faajid, rules for EolvblE neaHy 
cvety mathematical dLfficulty that mav arise in his pisctice. Tbe rnleiate in «! cases? 

"One of the most seryicesble books lolhe ptacUcd mechanitsof the country. 
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r^. — — n Ehroujhout. iDEroduceri a few 

Cagraphs here and there, and corrected Ihe Bumerous lypoEraphical errois which 
e escaped the eyes of Ihe former Editor. Ths book u now as complete as it is 
possible to make it. It is an jasiructive book tor the student, and a Text- 
btnk for him who having once maaiered the subjects it Itcatfi of, needs occafionajly to 
refresh his memory upoti them," — BuUdiitg Npvi. 

The Metric System. 

A SERIES OF METRIC TABLES, !n which the British 
Standard Measures and Weights are compared with those of the 
Metric System at present in nse on the Continent By C. H. 
DoWLiNG, C. E. Second Etiition, revised and enlarged. Svo, 
lai. 6<i. Etiongly boimd. 

"Mr. Dowling's Tables, which are well put together, eoiue Justin lime as a. ready 
redioner for tin: conversion of one Bystem into the other."— vflAwneJim. 

"Thur accuracy hac been certified by Professor Airy, the Astn>naiaer-Royll.''— 

•'Resolutions.— That advantaBc will be derived from the recent mblication of 
Metric Tallin, by & M, Day!Uiig,CX.''—Jie/i!rts/SHlieHF,BriliiAAstKialuni, 

tCoiM-preliensive WeigM Calculator. 
\ THE WEIGHT CALCULATOR; being a Series of Tables 
I upon a New and Comprehensive Plan, exhibiting at one Rcrerence 
the exact Value of any Weight from 1 lb. to 15 Ions, at 300 Pro- 
gressive Rates, from I Penny to 168 Shillings per cwt., and con- 
laining lS6,ooo Ditect Answers, which with ibeir Combmalions, 
consisting of a single adilition (mostly to be performed at sight), 
■will afford an aggregate of io,a(56.ooo Answeis ; the whole being 
calcnlated and designed to ensure Correctness and promote 
Despatch. By Henrv Harben, Accountant, Sheffield, Author 
of 'The Discount Guide.' An entirely New Edition, carefiillT 
revised. Royal 8vo, strongly liall-Vmuni, ips. VJfsl ri*l«K(4. 
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WORKS IN MATHEMATICS, ETC., 
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In-wood' s Todies, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &ix, and for the 
RcDcwing of Leues held under Cathedral Churches, Colleges, oi 
other corporate bodies ; for Terms of Years certain, and for Lives ; 
also for Valuing Rereisionary Estates, Deferred Annuities, Next 
Presenlationa, &c, tt^etherwith Smart's Five Tables of Componnd 
Interest, and an Extension of the same to Loner and Litermediate 
Rates. Bj William Inwood, Architect. The 20th edition, with 
considerable additions, and new and valuable Tables of I,ogarithnis 
for llie more Difficult Computations of the Interest of Money, Dis- 
count, Anmiities, &c., by M. F6DOR. Thoman, of the Sod^t^ 
Cr^l Mobilier of Paris, l2nao, &s. cloth. 

*,* This tdilian {^Iki ao/i) difftrs in many important farluulari 
Jrom Jbrmtr e«a. 71^ changes consist, fiist, in a raere camienicnt 
and lystrmalic arrangemcat ef iht original Tabla, aadin Ike Ttmmial 
of certain numerical errors which a very earefid raiiiion of the whale 
iai enabled the present editor to discaoer; and secondly, in lie 
extension ef practical titUily conferred on thevierkby the introAtcHon 
of Tables nma inserted /or the first time. This new and important 
matter is all so much actually added to Ihwodd's Tablbb ; netking 
hasian abstracted from the original coUectian: so that those -aihe have 
bem long in the habit of consuTtiHg IPfWOOD for any special profts- 
sional purpose ■aall, as heretofore, find the information tottght stSl in 
ill pages. 



Geometry for the Architect, Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ; giving Rules for the Delineation and Application of 
various Geometrical Lines, Figures and Curves. ByE. W, Tarn, 
M.A., Architect, Author of "The Science of Building," &c. 
With 164 Illustrations. Demy 8vo. tar. bd. 

"Hd book with tbe ume objcctEi m view has cvet been published in which the 
demcis of the rules Laid down and tbe ■Uustrjuiv-e diagrams tiave been so satis- 
bdoiy. " — Scolrtuan. 



Compound Interest and Annuities. 



THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Lc^prithms for the more Difficult Computations of 
Interest, Discount, Annuities, &c., in all their Ajylieations and 
Uses for Mercantile and State Purposes. With an elaborate Intro- 
duction. By FfeDOR Tkomam, of the Soci^t^ Credit Mobilier, 
Pam. izmo, cloth, 51. 

"A very poweriiil work, and the Author his a veiv remiuliabte cooimmd of Us 
satiiixV'~Pr<iftssiiT A. di Morgan. 
" We reconunend it to ihenolMeotaiSaarWaMjiMcoaUBaia?— AtKtiutwpi. 
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Xhe Military Sciences. 

AIDE.MfiMOIRE to the MILITARY SCIENCES. Framed 
from Contributions of Officers and others connected with the dii- 
ferent Services. Originally edited by a Committee of the Corps ol 
Royal Engineers. Second Edition, most carefully revised by an 
Officer of the Corps, with many additions ; containing nearly 350 
Engravings and many hundred Woodcuts. 3 vols, royal 8vo, extra 
cloth boards, and lettered, price ^i. I0>r. 

"A compendious cncyclopxdia of miliury kbowledge."— ^t/w^u/^A ^nruu. 

'^ The most camprehensive work ofteference uthomilLtuy andcoEtaieralKieitces." 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON. 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
8to, cloth, with separate Atlas of iz Plates, price iw. complete. 

Field Fortification. 

HANDBOOK OF FIELD FORTIFICATION, intended for 
the Guidance of Officers pieparing for Promolion, and especially 
adapted to the requirements of lieginnerE. By Major W. W. 
Knollts, F.R.G.S., 93rd Sutherland Highlanders, &c. With 
163 Woodcuts. Crown 8vo, 31. W. doth. 

Storms. 



s. 6a!. cloth boards. 

Light-Hoitses. 

EIIROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a Tour of Inspection made in 1873. By Major Georgk H. 
Elliot, Corps of Engineers, U.S.A. lUusirated by 51 En- 
gravings and 31 Woodculs in the Text. 8vo, 21J. cloth. 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE- W ARES ; their 
Properties, Applications, Valuation, Impurities, and Sophistications. 
For Ibe Use of Dyers, Primers, Dry Salters, Brokers, &c By J. 
W. Slater. Post Svo, cloth, price •}!. 6d. 
"A eompleie encyctopaslia. of ihe mattria linclnria. The infotmalion given 
mpecting each aniclc it rail and precise, and the melhods of ddennining IhenUue 
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Electricity. 

A MANUAL of ELECTRICITY; iodnding Galvanism, Mag- 
netism, Diami^elism, Electro-Dynaroics, Magno- Electricity, and 
the Electric Tele^ph. By Henry M. Noad, Ph.D., F.C.S,, 
Lecturer on Chemistry at St. George's Hospital. Fourth Edition, 
entirely rewritten, lliustrattd by 500 Woodcuts. 8vo, 1/. 4J. doth. 
" The cDnuueiidatiaDi already beuowcr] in the paees of Ihe Lanat an the (bnner 
^tiont of (his wofW 91-e more than ever merited by uie prcscnl. The accounts raven 
of efcctridty aad galvaaism are DOt only complete m a scientific Sense, but, which is » 
rarer thingt are popular and \IMns^^D^*'•^^L,alKe^, 

Text-Book of Electricity. 

THE STUDENT'S TEXT.BOOK OF ELECTRICITy. By 
Henry M. Noad, Ph.D., Lecturer on Chemistry at SL George's 
Hospital. Neiv Edition, revised and enlarged, with additions on 
Telegraphy, by G. IC. Pref.ce, Esq. Upwardsof 400 Illustralions. 
\In Pnrfuralwii. 

Rudimentary Magnetism. 

RUDIMENTARY MAGNETISM: being a concise exposition. 

of the general principles of Magnetical Science, and the purposes- 

to which it has been applied. By Sir W. Snow Harris, F.R.S. 

New and enlarged Edition, with considerable additions by Dr. 

Noad, Ph.D. With 165 Woodcuts, iimo, doth, 4/. 6d. 
" There ja a Aood indsr, end this volume of 413 pages maybe coh^ered the befl 
pOfisihle naaual on the su^ccl of mAgfitHao-'—Mechafticf Mit^taine- 

"ABcondaeand Ludd 4D cvpositJOD of the phenomena of nufnetiADi aa ve believe 
it is posnble to write/' — EnetisJi Mfekartic. 
•• iiot only will the scientifie student find this voluine an invsluahle book of refcr- 

Theugh a itnctly scientific work, its subject is handled in ■ ample and readable 
ttfity—IUuttri-UdSniin,. 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA- 
LYSIS ; or Practical Instructions for the determination of Ibe In- 
trinsic or Commercial Value of Substances used in Manufactnres, 
in Trades, and in the Arts. By A. Normandy, Author of ' ' Prac- 
tical Introduction to Rose's Chemistry," and Editor of Rose's 
" Treatise of Chemical Analysis." Nrm EiHUan. Enlarged, and 
to a great extent rewritten, by Henry M. Noad, Ph. D., F.K,S. 
With tiumerous Illustrations. Cr. Svo, I2J. 6rf. clotlL \yu!l ready. 
/'We reeonunend this bools to Ihe careful perusal of every one 1 it maybe truly 
affirmed 10 be of imivenal inlere>^ and we stran^y recanuneDd it to our teaderA Bs a 
Ruide, ahke in di s p enaablc to the housewife as to ^ pharmaceutical practitioner. "^ 
Mldkal Timrs. 

"Win be found to be essential to the analysts appdnted under the new Act. . * . 
In all ca.'ies the most recent results are aiven, and the worlt is wdl edited and care- 
fully written. "-.Vfl/Bn-. 

Mollusca. 

A MANUAL OF THE MOLLUSCA; being a Treatise oii 
Recent and Fossil Siiells. By Dr. S. P. Woodwaru. A.L.S 
With Appendix by Ralph Tate, A.L.S. F.G.S. With numer- 
ous Plales and 300 Woodciils. Tliird Edition. Crown 8vo, 71. 6rf. 
doth gilt. 
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• Clocks^ Watches, and Bells. 

RUDIMENTARY TREATISE on CLOCKS, WATCHES, 



es), 4f. W,; doth boards, 51, dd. 

"AKflpopubr, Bad, at the auue time, practical trcatiH on cloclu And hells, St Ls 
- mu^ivachcd." — Engiiih MtcKiHU- 

" The best work an the subject pinbablx extant . . . 5a Tar as we know it hu 
no compclilor worthy of the nsine. The treatise on bells is iindDiihledly the best in 
Ihe languaaw- I' shows that the authot has conlribuMd TCry much to their modern 
tm[rovenient, if indeed be has not revived this art, which was decaying here , . . 
Tn r^\ it a rudunentary treatise is a misnomer, at iea'it tta te<inrt±K c\nrV<t anA hi-ITc. 
sometldng more. It ts the most ioiportaat w 



'any special it. 

1 aptitude Tot mechsnlca! 



"The on& modem treatise on clock-makine."— flWWiifKH/ 7™™. 
" Without having any special interest m tlic subject, and even witi 

?-_2f;J 

admirable treatise on docks, by the most able authority on such a subject, or the 
thorough complcloicssorhiswork even to the minutestdclails. The chapier on bells is 

The ntustialioni, notes, and iudices, make the work completely perfect of its kind."— 

"There is probal^yno book in the Ungiish language on a technical sulnect so 
r easy to read, and to read through, as the treatise on clocks, watcbeA, and belli, 
- wHtien by the eminent Parliamentary Counsel, Mr. E. tl. Denisoo— now Sir Edmund 

.Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; being a Series of Essays on— r. 
Allied Discrepancies ; a. The Theory of the Geoli^ts snii 
Figure of the Earth ; 3. The Mosaic Cosmt^ony ; 4. Miracles in 
general — Views of Hume and Powell ; £■ The Miia.de of JoshtLi — 
Views of Dr, Colenso : The Superaaturally Impossible ; 6. The 
Age of the Fixed Stars — their Distances and Masses. By Professor 
J. K. Young, Author of "A Course of Elementary Mathematics," 
&c. &C. Fcap, 8vo, price 51. cloth lettered, 

• modeni Kientific hypotheaei, is f»n-llmt. "—EnglM Ckarc^moH. 

'^DtstitKuiahedby fliBlniBSpirilof ici e Dlific inqtnry, by great knowledge, by keen 
' lagial abiEty, sod by a ttfU peculiarly clear, euy, and eneisetic"~-A'i»uvaAr7Hif ^ 

"' No tne can rise u-om its permal without beink impressed with a sais^ of the sin- 



J'ractical Philosophy. 

A SYNOPSIS of PRACTICAL PHILOSOPHY. By the Rer. 

JohnCarr, M.A,, late Fellow ofTrin.CoU., Cambridge, Second 
Edition. iSno, Jr. cloth. 
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Dr. Lardner's Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited by 
DioNVSlus LardneRiD.CL., rormerly Professor of Natural Phi- 
losophy and A3tronomyinUniversityCollege,I.ondoo. Contents t 
The PUneta; are they inhabited Worlds?— Weaflier Prc^nostics— 
Popular Fallades in Qnestions of Physical Science — Latitudes and 
Lon^tudes—Lunar lnftuence& — ^Meteoric Stones and Shooting 
Stars — Railway Accidents — Light — Common Things : Air- 
Locomotion in the United Stales — Coraetary Influences — Common 
Things: Water— The Potter's Art— Common Things: Fire — 
Locomotion and Transport, their Influence and Progress— The 
Moon — Common Things : the Earth — The Electric Tel^raph — 
Terrestrial Heat — The Son — Earthquakes and Volcanoes — Baio- 
meter, Safety Lamp, and Whitworlh's Micrometric Apparatus — 
Steam— The Steam En^e — The Eye— The Atmosphere — Time 
—Common Things : Pumps — Common Things : Spectacles, the 
Kaleidoscope— Clocks and Watches— Microscopic Drawing and 
Engraving — Locomotive — Thermometer — New Planets : Lever- 
rier and Adams's Planet — Magnitude and Minuteness — Common 
Thiugs : the Almanack — Optical Images — How to observe the 
Heavens — Common Things : the Looking-glass — Stellar Universe 



1 



—The Tides — Colour — Common Things: Man — Magnilying 
Glasges— Instinct and Intelligence— The Solar Microscope— The 
Camera Lncida — The Magic Lantern — The Camera Obscuia- 



The Microscope — The White Ants : their Manners and Habits — 
The Surface of the Earth, or First Notions of Geography— Science 
and Poetfy — The Bee — Steam Navigation — EhaAro-Molive 
Power— Thunder, Lightning, and the Aurora Borealis — The 
Prinlmg Press— The Crust of the Earth— Cornels— The Stereo- 
scope—The Pre-Adamite Earth— Eclipses— Sound. With up- 
wards of laoo Engravings on Wood. In 6 Double Volumes, 
handsomely bound in cloth, gilt, price ;£l is. 
•■Tlu! 'MuMirni of Science and An; is the ntoU valusUe Dinlribulion Hut hu 

'^tial^ ™tkc N^h BriliihRnlm. 

" Whether we cnnsider the liberBlity and beauty at th: illnstmltonl, the chBtm of 
ie wKiine, or the dunible interest of the nulicT, we duisi eipresi our beltcf ihut 
jere u turdly 1o be round among Ihe new boatis, one Ihnl would ht weLconied by 



Common Things Explainsd. With 233 Illnstrations, 5j. clo^ 
The Electkic Telegraph Popularized. lOolUusiiatLons, ij.6<£fl 
The Micboscope. With 147 Illnstrations, jj. doth. 
Popular Geology, With aoi Illustrations, ar, 6d. doth. 
Popular Physics. With 85 Illustrations, as. 6J. cloth. 
Popular Astronomy. With iSi Illustrations, 41. W. doth. 
Steam and its Uses. With 89 Illustrations, 2s. cloth. 
The Bkb and White Ants, With 135 Illustrations, cloth, j 
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DR. LARDNER'S SCIENTIFIC HANDBOOKS. 

Astronomy. 

THE HANDBOOK OF ASTRONOMY. By DiONVslos 
Lardner, D.C.L., formerly Professor of Natural Philosophy and 
Aslronom)' in University College, London. Fourth Edition. Re- 
vised and Edited by Edwin Dunkin, F.R.A.S., Superintendent 
of the Altazimuth Department, Royal Observatory, Greenwich. 
'With3S plates and upwards of 100 Woodcuts, In one thick vol.. 



Crown 8vo, price gi. 6rf. cloth. 
"Probably no other book cr — '— ■'-- 



April 8, 187& 
A LTu^iwuriiiyjuiu valuable gllidt 10 Lhe study of astraDOmj'/'"£Nf^'^^^^^''rV. 

optics. 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B.A. Lond., of University CoUege.Lendon. 
With 2(|3 lUuEtrntiona. Small Svo, cloth, 44S pages, price Ji. 

Electricity. 

THE HANDBOOK of ELECTRICITY, MAGNETISM, and 

ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 

B.A., F.C.S. With 400 Illustrations. Small Svo, cloth, price 53. 

" Tlio boolc could uol bave been entruHed lo an; one better cokuUted lo prejcrve 

Ihe teise jjid lucid style of Lardner, while correcting his errors and briaging up his 

woik to the present stale of scientific knowledge."— /■«j>M^r Scuna Knuw. 

Mechanics. 

THE HANDBOOK OF MECHANICS. Revised and en- 
larged by B. LOEWY, F.R.A.S. {Reprintit^. 

Hydrostatics. 

THE HANDBOOKof HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlarged by Benjamin Loewy, 
F.R.A.S. With numerous Illustratiotis. t^s. \Just publishid. 

Heat. 

THE HANDBOOK OF HEAT, New Edition, Re-written and 
Enlarged. By Ben-jami.n LoeWy, F.R. A.S. \Nmrty Ready. 

Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. With 520 
Illustrations. New edition, smalt Svo, cloth, "js, 6^/. 731 pages. 

Electric Telegraph. 

THE ELECTRIC TELEGRAPH. New Edition. Revised 
and Re-written by E. B. Bright, F.R.A.S. 140 Illustrations, 
Small Svo, ss. dd. cloth. 
"One of the mo»t readable books eilaat on Ihe Electric Telegraph. "^^fV' AfKhoKic. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Lardner. 
338 Illustrations. FilUi Edition, I voL 3^. 6J. clotb. 
"Conveys in clear and precise terms, eeneisd notions of all the pcitidpal divisions 
of Physical Sdence.-'—arifij* Qiarlcrtr Rniim. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. LAittiNKB. 

With l^ Illustrations. Second Edition. I vol y. bd. cloth. 

''OeailyvrritteD,weUininEed,anduceUentlyilluitriUed"--^>rAwn'Ci(>iii«dEA. 



^SS WORKS IN SCIENCE AND ART, ETC, 

Geology and Genesis Harmonised. 

THE TWIN RECORDS of CREATION; or. Geology ami 
Genesis, their Perfect Haimony ajid Wonderful Concord. By 
GeoKCE W. ViCTOK Lk Vaux. With numeroas lUustralioni 
Fcop. Bvo, price ^s. cloth. 

' We can recapmtnd Mr- Lc VturMv an able and uileratiiv-E^ude \a a, popular 

jMoaiiod of jeoloeiol Knacc'—Sfectaler. 

' Tho aulhor coniliinta un unbounded odmiratioo of soenee wilh an unbinindcd 

\' Gwlogy, Physical. 

■ PHYSICAL GEOLOGY. (Partly baied on Major-General 

Portlock'i Rudiments of Geology.) By Ralph Tatz, A.L.S., 
F.G.S. Numerous Woodcuts, izxao, zs. 

Geology, Historical. 

HISTORICAL GEOLOGY. {Partly bused on Major-General 
Portlock'a Rudiments of Geology.) By Ralph Tatb, A,L.S,, 
F.G.S. Numerous Woodcuts. l2mo, 2J. bd. 

',' Or PnvsiCAJ. and Histobical Ckology, ioanrf in One 
Volume, friie y. 

'Wood-Carving. 

INSTRUCTIONS in -WOOD-CARVING, for Amateurs; with 
Hints on DesJgri. By A Laov. In emblematic wrapper, haud- 
9omely printed, with Tea large Plates, price ii. bd. 

rom * A Lad/i' publication." — Atkeuirum- 
InboduCCion la die practical pan of Ibe COTTcr'a art." — SitgiisA Methanic. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of ihe Art. By Thomas John Goluck, 
Painter, and John Tiubs, F.S.A. Second Edition, revised and 
enlitrged. With Frontispiece and Vignette. In small ^vo, 61. cloth. 
V 7S" **''»■* li^ ^" odoplcd as a Frise-Uak m the SchocU of 
Art at South KtHsinglim. 
, t 1. .1.. -^y ]j5 ad-vanla^ediialy CO"" '"""' •'--'- *-- ^ ' - 

unpctcndiiiE 



Z^-S.l ?,.??!,.^?l!'.'^-i°'- "j^™™™ 



-. iuppliM a uranL It coBUins B larse ai ._ 

onveyed, Slid will be found of value, as well by the younj[ ai 

m ijureasmg rcpulatlon-" — BttUdeT- 



teelung iafofmauon a b^ the general reader. We girc a cordial 



[ by the younj 
wdcomelotb 



I Grammar of Colouring. 
A GRAMMAR OF COLOURING, applied to Decorative 
Painting and tiie Arts. By GeoKGE Field. New edition, en- 
larged and adapted to the use of the Ornamental Painler and 
Designer, byEl.Lls A. Davibeon. With new Coloured Diagrams 
and numerous Engravings on Wood, lamo, 31. cloth boards. 
"One of the most iiwRiI of itndeni'a books, and ptobebly the brat known of the 
f„,... ^ ,1. ...v: .._<.-.... 
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'" J}elamotiis Works on Illumination & Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION; for Ihe 
use of Beginners ; widi a Rudimentary Treatise on Ihe Art, Prac- 
tical Diiectiuns for its Exsrcise, and numerous Examples taken 
fromIUnminatedMSS.,print6din Gold and Colours. By F, Dkla- 
Small 4to, price 91. Elegantly bound, cloth antique. 



^H ORNAMENTAL ALPHABETS, ANCIENT and MEDIEVAL ; 

^^f from the Eighth Century, -with Numerals ; including Gothic, 

^^B Charch-Text, lajge and small, German, Itali&n, Aiabesque, Initials 

^^V for lUuminalioD, Monograms, Crosses, &c. &c., far the use of 

^^1 ArcMtectural and Engineering Draughtsmen, Missal Painters, 

^^P Masons, Decorative Painters, Lithographers, Engravers, Carvers, 

^* &c &c. &c. Collected and engraved by F. Delamottk, and 
printed in Colours. Royal Svo, oblong, price /^. cloth. 

"A well-known qngiaver and tlraughlsduui has enrolled in thia useful book tkB 
mult of many yean' aEudy and reearch- Fer tlioie who insert enamelled Kcnunco 

wallj wjdi pidiy sentences from tbo Decalogue, Itus bH^ wUI be usduL" — Athemrvrrf. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA. 
MENTAL ; including German, Old English, Saxon, Italic, Per- 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque ; with several Original 
Designs, and an Analysis of the Roman and Old English Alpha- 
bets, large and small, knd Numerals, for the use of Draughtsmen, 
Surveyors, Masons, Decorative Painters, Lithographers, Engravers, 
Carvers, Sic Collected and engraved by Y, Delamotte, and 
printed in Colours. Royal Svo, oblong, price \s. cloth. 
"To artiste of all classes, but mote especially to architects and engravers, this very 

iriiidi ^e letters of the alpbaber and numerals can bo fonne^ ana die tideiit which 
hai been expended in the conception of the vanons plain and Dmamental tEtters is 
waidcrfuL "—Slaxiard. 

MEDIEVAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delamotte, Illuminator, Designer, and 
Engrayer on Wood. Containing 1\ Plates, and Illuminated Title, 
printed in Gold and Colours. With an Introduction by J. WlLUS 
Brooks. Small 4tD, (u. doth gilt. 

all Ibe colours oflhe prism inlcrwDven aa'd imertwined and mtemungled, somelimes 

only comp^r^ble.tojjnc of those dcUcioiia love leLLcis symboliicd in a bnuch of dowera 
well selected and cleverly srranEed."^5'NH. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Iniliak, 
Emblems, Cyphers, Monograms, Ornamental Borders, Ecclesias- 
tical Devic^, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Delamotte, and 
printed in Coloms, Oblong i:oial.8ya,23.6>^.VB.(mHii.'!n:&aiLVivi&&. 
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AGRICULTURE, &c. 
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Youati and Bunts Complete Grazter. 

THE COMPLETE GRAZIER, and FARMER'S and CATTLE- 
BREEDER'S ASSISTANT. A Compendium of Husbandry. 
By WiLLtAM YooATT, Esq., V.S. nth Edition, enlaiged by 
Robert Scott Burn, Author of "The Lessons of My Fann,"&c. 
One Ui^eSvo volume, 7S4PP. withziSlUustrations. U. \i. half-bd. 
The itandud and texC'book, Wiethe fa^naw adH z^Bxr^'—Fantut'i Afagathir. 
"A Doliu which wUI remaid n ttaodard wort on the subjecl an long u Briliih 

Spoofier on Sheep. 

SHEEP J THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF, By W. C. Spooner, M.R.V.C., &c 
Third Edition, considerably enlai^ed ; with numerous fine engra- 
vings, induding some specinnens of New and Improved Breeds. 
Fcp. 8vo, 366 pp., price 6j. cloth. 
"The book isdEddcdIy Ibcbst oT the kind [n our langiugc" — Scciimaii. 
" Mr. Spooner haK conrerred upon the agricultural CH5B a lasting beaalit by em- 
bodyinB m this work the improvements made in sheep sMck by such men u 
Huniphreyi, Riwtence. Howard, and othen."— //nM/riUnr AdvinUir. 
"Tne wotfc shoLild be in posaessiop of every Bock-master." — Banbury GH/trdian, 

Scott Bunis System of Modem Farming. 

OUTLINES OF MODERN FARMING. By R. Scott EuitN. 

Soils, Manures, and Crops — Furming and Farming Economy, 

Historical and Pr--^-' " " "' - '" ^' ■ 

of the Dairy, Pij 

Stock — Utilisation of Town-SewagE, Ii 

of Waste Land. New Edition. In I 



■■■& 



ofilsely illustrated, pric 



Hortoiis Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER. 
WOOD AND WOODLAND ; ajso Lineal, Superficial, Cubical, 
Wages, Marketing, and Decimal Tables. Together with Tables 
for Converting Land-measure from one denomination to aaotber, 
and insliuctions for Measuring Round Timber. By RICHARD 
HoKTOH. l3mo. zs, strongly bound in leather. 

Good Gardening. 

I A PLAIN GUIDE TO GOOD GARDENING ; or. How to 
Grow Vegetables, Fruits, and Flowers. With Pracliml Notes on 
Soils, Manures, Seeds, Planting, I^ying-out of G.irdens and 
Grounds, and on the various kinds of Garden Structures. By 
Samuel Wood (late gardener to Sir B. P. Wrey, Bart.), Author 
of ' Gardening for the Cottage.' Second Edition, with very con- 
siderable Additions, &c. , and numerous Illustrations. Crown Sto, 
pp. 416, cloth elegant, price ^r. 
'Avery (<i<id book, bimI oae to be liigh] 



"fSit 



:ry food book, bimI oae to be liighly recODUncpded AS a prutknl tuide. 
.-jtical dircdioiw are eitceUent-" — Altuturam- 
tborouehly usd*!!! guLdebDok for the a ^ ' 



is ptorof laud not iBtitly pretty, but utetul and proTiub!«."—ZWfr iVi^MiM. 
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PUBLISHED BV CROSBY LOCKWOOD & CO, 



'wari's Land Improver's Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR- 
MULA, TABLES, and MEMORANDA, required in any Com- 
putBtion relating to the Petmanent Improvement of Landed Pro- 
perty, By JOHaEWART,Land Surveyor and Agricultural Engineer. 
Royal 3Zrao, oblong, leather, gilt edges, with elastic band, 4J, 
•■A cooipondiuni loDg required by land surveyors, agricullura! engineers, &C."— 
" II Is admirably calculated to serve the purpose for which it was iDlended."— 
^' A t:Dinpcndioiis and handy JilLlcvulumc,''—J^/*ff/3Wr. 

Htidsons Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
on a very much improved Plan, for Calculating the Value of 
Estates. To which are added. Tables for reducing Scotch, Irish, 
and Provincial Customary Acres to Statute Measure ; also. Tables 
of Square Measure, and of the various Dimensions of an Acre in 
Peidies and Yards, by which the Contents of any Plot of Ground 
may be ascertained without the expense of a r^ulac Survey ; &c. 
ByR. Hudson, C.E, New Edition, royal 33mo, oblong, leather, 
gilt edge?, with elastic band, 4J. 
5™™S. ™* ° "° '™™ ^™ 

Complete Agricultural Surv^or's Pocket-Book. 

THE I,AND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, is. ftd, 

^ig" Tht ainive forms tin ttncqualUd and most compatdiffta Pocket 
Vttde-ntecum for the Land Agent and Agricultural Engineer. 
"Wecsnsids Hudson's bauk to be thebosC ready-rECkoner uu maltrrs relstiuEla 
the valuation of land and crops we havo ever seen, and its eombiiution with Sft-. 
Hvan'a work mady enhanced the value and usefulness of the Latter-uicDlLoned . . 
It a molt useful as a manual f« refovncc Eo llum for whom it Is jalcnded."^ 
JVortA d/ England Fannir. 

House Property. 

HANDBOOK OF HOUSE PROPERTY : a Popular and Prac- 
tical Guide to the Purchase, Mortgage, Tenancy, and Compulsory 
Sale of Houses and Land ; including the Law of Dilapidations and 
Fintures; with Explanations and Examples of all kinds of Valua- 
tions, and nsefullnformation and Advice on Building, By Edwari> 
Lance Tarbuck, Architect and Surveyor. t2mo, 5c. doth boards. 

"We are riad to be able 10 recommend it."— BiiilJri: 

" The advice is thoroughly ptadical."— £htu Jimrjml. 

Scott Bum's Introduction to Farming. 

THE LESSONS of MY FARM : a Book for Amafeur Agricul- 
turists, being an Introduction to Farm Practice, in the Culture of 
Crops, the Feeding of Cattle, Management of Uie Dairy, Poultry, 
and Pies, and in the Keeping of Farm-work Records. By Robert 
Scott Bdrn, With aumerons Illustrations. Fcp. 61. cloth. 
"Anuift complHe istroductka lo the vholerount of laiDiine pntctice."— JoAx 
B-tl. 
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I PUBLISHED BY CKOSBY LOCKWOOD & i:0, 

A Complete Epitmne of tke Latvs of this 
Country" 

EVERY MAN'S OWN LAWYER; a Handy-Eoolt of Ibe Prin- 
ciples of Law and Equity. B^ A Bakrister. 13I]i Edilion, 
Revi»d to the end of last Session. Including a Summary of llie 
Judicature Acts, 1873 and 1875, and tlie_priiicipal Acts of the 

C .Session, viz., —The Explosive Acts, The Sale of Food and 
gB Acl, The Public Heiilth Act, &c., &c With Notes and 
Refo^nces to the Aathorities. Ilmo, price &r, id, (saved at every 
consultation), strongly bound. 

Al>ltIlUITCV-BlI.l 



DcviHS. and Le^tau— Husband and ^^^,fc-EKXu[an and riuiIKE— Guaidbn 
jitkI Ward — Marncd Women aod InTant* — Partners and Agents— ^Leader and 
BoirDwer—DvbUT and Creditor— Furduucr and Vendor — Compajiifs and Asao- 
cialicHU — Friendly Sodeties — OerEymen, OiuTchwnrden^'Mediral Pratlitioners , 
ikiu — BaDkais — Euaer« — CDntracIDrs— SukIc and Share Broken— SportsDiEU 
and Gundwcpn—Fan' -..:.—- t,__,___ . — .- u ._._.. 



inkeEpen. Kc— Fawnbraken— Suivevon— Railwart and Carricn. Kc &£. 
'• EnrlMitian mehl te t/ vii/icitl aiii<xiir."—Eiitiiirrr. 
.- UKfid and conciie epiUnne or Ihe Taw."— Ziwi Sfagfamt. 
" Whfllilprofotse! tobe— flConipleleepilQmeDrthelaivaDf tbiscountry, tboroughly 
Litdlip-ble 10 non-profe»ional r^d<:n.-—Sclfs Lifi. 

Auctioneers Assistant. 

THE APPRAISER, AUCTIONEER, BROKER, HOUSE 
AND ESTATE AGENT, AND VALUER'S POCKET AS- 
SISTANT, for [he Valuation for Purchase, Sale, or Renewal of 
Leases, Annuities, and Rewersions, and of property generally; 
with Prices for Inventories, &c By John Wheeleb, Valuer, &c. 
Third Edition, enlarged, by C, N0R»IS. Royal 3imo, cloth, Sj. 
" A neat aad eoncijo book of reference, ccntaining an admirable and qlcarly- 

anaagcd list ot prifKs for inventories, and a very practical guide to delofldne toe 

value of fumitun:, &.c"—StaHilard. 

Pawnbrokers Leffal Guide. 

THE PAWNBROKER'S, FACTOR'S, and MERCHANT'S 
GUIDE to the LAW of LOANS and PLEDGES. By H, C. 
FoLKABD, Esq., Bairisler-at-Law, Author of the "Ijiwof Slander 
and Libel," &c. tsmo, clotli boards, price ^i. 

The Laws of Mines and Mining Companies, 

A PRACTICAL TREATISE on the LAW RELATING to 
MINES and MINING COMPANIES. By WnnroN Arun- 
DELL, Attomey-at-Law, Crown Svo, 41. cloth. 

County Court Statutes. 

THE COUNTY COURT STATUTES, from 1846 10 1875, 
with the new Consolidated Ordera, Farms, Fees, nnil Costs, 
Practical Notes, anil vety Ml Index, By G. Manley Wetukk- 
FiELD, Solicitor, Author of " Mayor's Court Procedure,"' "Liquida- 
tion and Compositions," &c. llmo, pp. 600, cloth lOr. 61/. 
BcnUiiu) . k«ui , b 1:1] 
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